Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



f 



n 



J 



D.qil.zMBlG001^le 



D.qil.zMBlG001^le 



D.qil.zMBlG001^le 



THE ROCKEFELLER FOUNDATION 



INTERNATIONAL HEALTH 
BOARD 



SEVENTH ANNUAL REPORT 
Januiry 1. 1920— December 31, 1920 



61 Bro«dw»y, New York, N.Y.,U.S.A. 
1921 



^dovGoot^lc 



D.qil.zMBlG00<^le 
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Report of the General Director 

To the President of the Rockefeller Foundation; 
Sir:— 

I have the honor to submit herewith my report 
as General Director of the International Health 
Board for the period January 1, 1920, to Decem- 
ber 31, 1920. 

Respectfully yours, 

WICKLIFFE ROSE, 

General Director. 
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OPERATIONS IN BRIEF 

In the development of medicine emphasis is 
shifting from cure to prevention. Despite the 
fact of world-wide financial depression the year 
has been one of encouraging progress in public 
health. Government appropriations have been 
increased. New services involving continuing 
expenditures have been created and men are 
being trained for their administration. In re- 
sponse to the appeal of opportunities far in ex- 
cess of its resources the Board has shared in an 
increasing number of projects in something more 
than fifty states and countries throughout the 
world. 

Promoting Health in Many Lands 

The Board brought its tuberculosis work in 
France well within sight of the completion of its 
transfer to the French by the end of 1922 ; took 
up the fight against yellow fever in Mexico; con- 
tinued it in Guatemala, Honduras, Nicaragua, 
and Salvador; brought to successful conclusion 
the effort to free Guayaquil and Ecuador of the 
infection, and sent a yellow fever commission to 
West Africa to make a preliminary study of the 
situation; joined forces with federal, state, and 
local authorities in a series of demonstrations in 
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malaria control by anti-mosquito measures in 
ten southern states; made a study of conditions 
in Argentina, Porto Rico, and Nicaragua with a 
view to extending its work in malaria control to 
tropical regions; pushed the fight against hook- 
worm disease as a means of creating popular 
interest in public health under forty-two govern- 
ments distributed over the more heavily infected 
regions; carried out a series of scientific studies 
yielding significant results in the fields of hook- 
worm disease and malaria control; aided in the 
development of a rural county health service in 
twelve states; co-operated with the new min- 
istry in developing public health administration 
in Czechoslovakia; assisted four state and na- 
tional departments of health in establishing or 
further developing their public health laboratory 
service; and contributed toward the develop- 
ment of schools of hygiene at Prague and at 
Sao Paulo, Brazil, aided state boards of health 
in maintaining intensive short courses for work- 
ers in the service, and provided fellowships in 
public health for thirty-four selected students 
from ten countries. The object and effect of the 
effort in all countries have been to create popu- 
lar sentiment in support of public health, to in- 
crease appropriations for health purposes, and 
to promote the development of permanent agen- 
cies for the control of disease, the cultivation of 
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hygiene as a science, and the training of men for 
public health service. 

Fighting Yellow Fever 

Yellow fever, ignoring as it does political 
boundary lines and disturbing directly or indi- 
rectly the commerce of all nations, presents a 
particularly strong appeal for concerted eflFort on 
an international scale. During the year 1920 
operations against the disease were in progress 
in alt infected areas: on the east coast of Brazil; 
in Ecuador and Peru ; in Guatemala, Honduras, 
Nicaragua, and Salvador; in Mexico; and in 
West Africa. 

In Brazil. The infected area in Brazil is 
being steadily reduced. Extending in former 
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years from Rio de Janeiro along the east coast to 
the mouth of the Amazon river and up the 
Amazon valley to Iquitos in Peru, the disease is 
now confined to a narrow coastal strip from 
Pernambuco to Bahia. These two ports are 
suspected as endemic foci from which the in- 
fection spreads from time to time to the surround- 
ing regions. A number of sporadic outbreaks 
early in the year were promptly extinguished. 
The situation would seem to call for an organ- 
ized attack on the breeding places of the Stego- 
myia mosquito throughout the danger zone, 
with special concentration of effort on the two 
strategic centers: Pernambuco and Bahia. Op- 
erations are under the Brazilian National Depart- 
ment of Health, which has made available 
ample funds for the purpose. 

In Ecuador. Yellow fever quarantine against 
Guayaquil, for more than seventy-five years a 
dreaded seed-bed of infection, has been lifted. 
Control measures were inaugurated in Novem- 
ber, 1918. Effort was centered on the breeding 
places of the Stegomyia. As the mosquito index 
was lowered the case rate fell rapidly from 
eighty-eight in December, 1918, to two in May, 
1919, since which time no case has been reported 
from Guayaquil or Ecuador. After more than 
a year of continued mosquito control dating 
from the last reported case of yellow fever, Gov- 
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Fig, 3, — ^The late Major General William Crawford 
Gorgas. At the time of his death General Gorgas was 
Director of the Yellow Fever Commission of the Interna- 
tional Health Board 
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A TRIBUTE TO GENERAL GORGAS 
By William H. Welch, M.D. 

The following minute from the pen of Dr. William 
H, Welch was incorporated in the records of the Inter- 
national Health Board at its meeting on May 24, 1921 : 

Major General William Crawford Gorgas, a member of the In- 
ternational Health Board and the Director of its Yellow Fever 
CommlsEiori, died in London July 4. 1920, while on his way to the 
west coast of Africa to investigate the prevalence and importance 
of yellow fever in that region. 

General Gorgas, bj- the conquest of yellow fever in Havana and 
the control of this and other pestilential diseases on the isthmus 
of Panama, had won world-wide recognition as a sanitary adminis- 
. trator. American and European countries alike sought his advice 
and services for the control of endemic and epidemic diseases. One 
of the most important of his foreign missions was to the Transvaal, 
where the measures he recommended resulted in markedly reducing 
the high mortality rate of pneumonia. 

In January, 1914, General Gorgas became Surgeon General of 
the United States Army, and in 1915, in recognition of his work in 
sanitating the Canal Zone, he was created Major General by special 
act of Congress. Throughout the period of the World War he 
served as Surgeon General of the United States Army. The con- 
fidence reposed in him by the army, the medical profession, and the 
general public did much to enhance the value of his services xn pro- 
tecting the health of the American troops. 

Years before his death his Investigations and experiences with 
yellowfever had convinced him that in the Western Hemisphere the 
disease was kept alive by its prevalence in a few endemic foci. By 
means of a successful attacL on the disease in these foci he consid- 
ered it feasible to eliminate the infection from the New World. 
The stamping out of the disease in Guayaquil, and the encourapng 
prospect of controlling the infection in other parts of South America 
and in Central America, fully justify this faith of General Gorgas. 

It is not too much to state that the results accomplished through 
the administrative genius of Gorgas, coupled with the scientific dis- 
coveries of others— notably those of Walter Reed and his colleagues 
on the United States Army Yellow Fever Commission — have re- 
paid many times over all the money that has been expended for 
the support of scientific research. Their work has resulted in sav- 
ing untold thousands of human lives and much treasure, in pro- 
tecting the American sea-coasts from the invasion of a dreadful 
scourge, in the construction of the Isthmian Canal through a pesti- 
lential zone transformed into one of the most healthful on the 
globe, and in reclaiming for civilization many pest-ridden regions 
in tropical countries throughout the world. 

The genial, kindly qualities of GeneralGorgas endeared him to all 
his associates. To his colleagues on the Board the memory of him 
and of his achievements will always remain a cherished inspiration. 
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emment declared the country free of infection 
and on December 1 the Board's representative 
was withdrawn. The local authorities are con- 
tinuing operations as a precaution against the 
re-introduction of infection from Peru. 

In Peru. Early in the year 1919 an extensive 
epidemio of yellow fever broke out in the depart- 
ment of Piura, just across the Ecuadorian 
border in northern Peru, and in twelve months 
had spread unchecked over a considerable area. 
The epidemic numbered more than 3,000 cases, 
with from 500 to 600 deaths. Mosquito control 
undertaken by Government in 1920 and carried 
out under the direction of Dr. Henry R. Carter, 
of the United States Public Health Service, re- 
sulted in the epidemic being promptly suppressed. 
Dr. Noguchi, of the Rockefeller Institute for 
Medical Research, visited the region during 
the outbreak and further confirmed his earlier 
findings in Guayaquil and Mexico by isolating 
from the blood of yellow fever patients the 
Leptospira icteroides. 

Before the infection had been stamped out in 
Piura it had been carried into the department of 
Lambayeque to the south and was not discovered 
until it had again spread over a considerable 
region. Late reports indicate that it is still 
making headway. In response to invitation by 
Government the Board has contributed toward 
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the maintenance of control measures which are 
now being organized by Dr. Henry Hanson under 
the National Department of Health. 

InMextcoand Central AmeMca. Merida, Yuca- 
tan, has been regarded for years as an impor- 
tant endemic focus of yellow fever. Authorities 
have been disposed to refer to it as -the seed- 
bed from which the infection has been carried 
from time to time throughout Mexico and Cen- 
tral America. From some source outbreaks have 
occurred during the last two years in eastern and 
western Mexico, Guatemala, Honduras, Nica- 
ragua, and Salvador. Operations covering this 
entire region are now being carried out under 
unified administration. In each of these coun- 
tries Government has created under its national 
department of health a yellow fever commission. 
By executive decree these commissions have 
been given full authority to deal with the situa- 
tion. The simple device of giving the Board 
representation on each of the commissions has 
effected concert of effort. Recent reports indi- 
cate a steadily falling mosquito index and a 
corresponding drop in case reports. In view of 
the vast extent of the area to be covered eflFort 
is being centered on strategic points, and particu- 
larly on Merida as the key to the situation. 
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Commission to AMca 

The objects of the commission to West Africa 
were two: (1) to determine whether the reported 
yellow fever in that region is yellow fever; and 
(2) to ascertain, if the presence of yellow fever 
should be confirmed, whether control measures 
were feasible. The commission sailed from Lon- 
don June 30; visited the Belgian Congo, Da- 
homey, Gold Coast, Northern Nigeria, Senegal, 
Sierra Leone, and Southern Nigeria; and submit- 
ted its report in New York December 2. No 
authentic case of yellow fever was seen. Con- 
ferences and a study of records, however, gave 
strong indication of the presence of the infection 
within recent years. The region of suspected 
infection Is vast, travel is difficult, and living 
conditions are extremely primitive. And to 
these must be added the deeply rooted native 
tradition to conceal all cases of sickness. The 
control of yellow fever, however, even under 
these trying conditions, is regarded as not alto- 
gether impracticable. The commission recom- 
mends that the report be accepted merely as a 
progress report and that another commission be 
sent out, equipped for a more extensive and pro- 
longed investigation of the situation, including 
a laboratory study of the suspected fevers of 
the region. 
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Yellow Fever Vaccine and Serum 
Killed cultures of Leptospira icteroides were 
first prepared and used by Noguchi for protective 
inoculation against yellow fever in Guayaquil 
in 1918, with suggestive results. The vaccine 
has been used on a considerable scale in Mexico 
and Central America with results which seem to 
support the earlier indications. A therapeutic 
serum prepared by Noguchi is also available for 
the treatment of yellow fever. The use of this 
serum given in the early days of the disease in 
a limited number of cases seemed to reduce the 
usual yellow fever mortality of SO to 60 per cent 
to 9 per cent. These products are being supplied 
to government authorities in Mexico, the Cen- 
tral American countries, Peru, and Brazil. It 
is to be borne in mind, nevertheless, that the 
vaccine, however valuable as a protection to the 
individual, is not a substitute for thoroughgoing 
mosquito control. 



Crusade Against Tuberculosis in France 

In 1917 the Board joined forces with Govern- 
ment and the people of France in a national cru- 
sade against tuberculosis. For three years the 
French had borne the brunt of war; the tubercu- 
losis rate was supposed to be high and to be on 
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TUBERCULOSIS WORK IN FRANCE I3 

the increase; there were in the country but 
twenty-two tuberculosis dispensaries, and for 
tubercular cases, military and civilian, not more 
than 8,000 beds. The situation as viewed by the 
authorities called for energetic measures. 

After conference with French officials and a 
study of the situation on the ground, operations 
were organized under a 
Commission for the Pre- 
vention of Tuberculosis 
in France. The Commis- 
sion, working at all times 
in co-operation with the 
French and with steadily 
increasing French per- 
sonnel, undertook to 
encourage the establish- 
ment of tuberculosis dis- 
pensaries;' to develop 
centers for the training 

.... Fig.6.— Tuberculo»i» diipen- 
Ot VlSltingnUrSes; to pro- lariu functioning in Ffanc* 

■ J J ^ . through initiative of Bureau of 

Vide graduate inStrUC- Departmental Organizaiion, 

tion for physicians to 

prepare them for medical service in connection 
with the dispensaries; to conduct an energetic 
educational campaign on a national scale; and 
to focus all activities in two concrete demonstra- 
tions — one comprising a typical congested city 
arrondissement in Paris, the other the rural de- 
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Fig. 7. — Organization and activitie* of Commistion for the Pre- 
vention of Tuberculosis in France. I. Work of educational division, 

showing departmentB visited by traveling exhibits during 1918, 1919, 
and 1920; 2. Work of division of depart mental organization, showing 
departments in whichanti-tuberculosisorganizatiou has been effected 
or IB in progress; 3. Number of tuberculosis dispcnsaricB in each de- 
partment co-operationg with the Commission on December 31, 1920; 
and 4. Total number of tuberculosis dispensaries functioning, in 
process of organization, or in project at the end of 1920 
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partment of Eure-et-Loir. Mobile educational 
exhibits have covered systematically twenty- 
eight departments; departmental organization, 
including dispensaries and provision of hospital 
beds, has been completed in twenty-one depart- 
ments; seven centers are in operation for the 
training of public health visitors, and plans have 
been matured for the establishment of three — ■ 
possibly four — permanent training schools; di- 
plomas have been granted to 215 women com- 
pleting the course. The short courses for physi- 
cians have been successful beyond expectations. 
A sustaining popular sentiment has been created, 
and Government agencies, national and local, 
are committed to the task. The National Com- 
mittee of Defense against Tuberculosis has been 
organized for the ultimate direction of the work. 
Present plans provide for completion of the 
transfer of responsibility to French agencies by 
the end of 1922. 

Team-Play In Malaria Control 

A series of field experiments conducted in a 
group of small towns in southwestern Arkansas 
during the years 1916-1919 had yielded encour- 
aging results. Similar measures had been applied 
by the Federal Government in the cantonment 
zones and a number of small communities in 
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many parts of the South. It had been shown 
that in towns — even small towns of 1,000 to 
1,500 inhabitants — ^under average conditions in 
the Southern States, malaria can be controlled 
within limits of cost 
which such communities 
may well afford. Condi- 
tions seemed to invite a 
joint undertaking on a 
larger scale with a view 
to driving this fact home 
to the people throughout 
the more heavily infected 
region. Early in the year 
1920 the United States 
Public Health Service, 
the state departments of 
health, and the Board en- 
tered into an arrangement 
by which demonstrations 
in malaria control were 
carried out in fifty-two 
towns in ten southern 
states. The local com- 
munities provided a liberal share of mainte- 
nance costs. Effort was centered on the 
breeding places of mosquitoes. The measures 
employed were simple drainage, filling borrow 
pits and shallow pools, channeling streams, clear- 



I919 



1920. 



Fig. 8. — Resulti of malaria 
worL meaiured in terms of 
dollara. Comparison of Iobics 
due to doctors' bills, medicine, 
and waget tuitained by one 
TenneiBcc town during 1919 
andl920,retpectively. Eighty- 
seven familici reported cases 
of malaria in 19(9; only six- 
teen in 1920. Anti-mosquito 

1920 "cost ihTt^wna totaul 
only»l,847.7S. 
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Fig. 9. — Reduction in cases of malaria in five Southern 
towns where anti-mosquito operations were conducted in 
1920 (figures based on physicians' cases). Work was 
conducted in fifty-two towns, but comparative records of 
malaria incidence for 1919 and 1920 are not available for 
all. (See also Fig. 10.) 
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Fig. 10. — Malaria control by anti-mosquito measures in 
four Texas towns (based on physicians' calls for 1919 and 
1920). Control effort began April 1, 1920. (See also Fig. 9.) 
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ing the margins of streams and ponds, removing 
obstructions, turning in the sunlight, oiling, and 
enlisting the services of the top minnow. Typi- 
cal results are exhibited in Figs. 9 and 10. The 
average per capita cost for the fifty-two towns 
was 78f! per annum. The records show that 
such communities having a reasonably heavy 
infection may free themselves of malaria and of 
the mosquito as a pest for less than malaria is 
costing in doctors' bills alone. 

Mosquito Control in a Rural Ck>niniunity 

Malaria, however, is a rural disease also. In 
most infected regions it bears with greatest se- 
verity upon the people who cultivate the soil. In 
1918 the Board undertook a three-year experi- 
ment to test the feasibility of mosquito control 
in a typical community of scattered farm homes. 
The area selected was in Hinds county, Miss- 
issippi. After one year devoted to a study of 
the field, a systematic attack was made on the 
breeding places within one fourth mile of each 
home. Oil and the top minnow were the princi- 
pal weapons employed. The results were a 
further demonstration of the efficiency of the top 
minnow and a reduction of 77 per cent in 
, malaria incidence at a per capita cost of 32.60 
for 1919 and of »3.09 for 1920. 
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Fighting Mosquitoes With Fish 

The outstanding feature of the experiment in 
Hinds county was the use of the top minnow 
{Gambusia affinis) as principal agent in the con- 
trol of Anopheles breeding. The fish were pro- 
cured from a large pond within the community; 
they were easily 
transported, multi- 
plied rapidly, win- 
tered well, and 
were tremendously 
effective in devour- 
ing mosquito eggs 
and larvae. Wher- 
ever conditions 
favored their use, 
they demonstrated 

Fig. 11. — Top minnows {Gambusta 
ajSww); sclusi size. Theie fish reduce important advan- 
the incidence of iiiaUri« in control area* ., , 

hy devouring mosquito larvae, which tagCS OVer Oil: the 

are their favored food • • , 

origmal cost repre- 
sented only the slight labor of transportation; 
they were relatively permanent, only a few places 
requiring occasional re-stocking; they were unaf- 
fected by rain or wind; and were effective in 
many breeding places, as in stock ponds and 
certain running-streams, where oil could not be 
applied. In 89 per cent of the water deposits 
within the area in 1919, and in 85 per cent in 
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1920, mosquito breeding was kept under complete 
control by the use of the top minnow alone. 

Fish were enlisted in 1920 in the fight against 
malaria in towns. At Canton, Mississippi, the 
top minnow effected complete control in 86 per 
cent of the breeding 
places; at Athens, 
Texas, 70 per cent re- 
duction in malaria in- 
cidence was achieved 
through the use of 
fish alone. Dr. Con- 
nor used fish as an im- 
portant agent in free- 
ing Guayaquil of yel- 
low fever; Le Prince 
of the United States 
Public Health Serv- 
ice, demonstrated 
their effectiveness 



Fig. 14.— Malar 



otquito meaaures. Hinds county, 

Mistissippi, 1919 and 1920. Rate 

of clinical malaria m conirolled area 

Tampico; and they comparedwiththatjnnon-controlled 

. area. (Note decline of maUrial 

are now being en- incidence in controlled area despite 

.. ^ J . , fluctuation in non-controlled area) 

hsted in the war on 

yellow fever throughout the infected region in 

Mexico, Central America, and Peru. 



Malaria Control by the Use of Quinine 

Theoretically it should be possible to prevent 
the spread of malaria by an attack on the para- 
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site in the blood of the human host. Every mos- 
quito that carries malaria has derived its infec- 
tion from the blood of an infected person. If 
the blood of all infected persons in a community 
were freed of the parasite, malaria should disap- 
pear. By field experiment on a large scale Dr. 
C. C. Bass has shown that in the Mississippi 
delta, ten grains of quinine a day for eight weeks 
kills the parasites in the blood of about 90 per 
cent of the cases treated. Effort has been made 
to apply the principle in a selected area in Sun- 
flower county. In 1918 the area, comprising 100 
square miles and 9,000 inhabitants, was worked 
intensively by house-to-house visit. All persons 
shown by blood examination to be infected, and 
those giving a history of an attack of malaria 
within twelve months, were given the standard 
treatment. Quinine was furnished free. During 
1919 and 1920 the drug was provided in con- 
venient form at cost. To plantation managers, 
physicians, and the people living within the 
area, reduction in malaria incidence has been 
obvious. It has been difficult, however, to get a 
definite statistical measurement of results. By 
the best estimate available the malaria incidence 
has been lowered from 40 per cent in 1917 to 18 
per cent in 1920. The per capita cost has been : 
for 1918, 31-08; for 1919, $1.09; and for 1920, 
30.38. 
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The treatment employed by Bass in this field 
experiment has been endorsed by the United 
States Public Health Service and the National 
Malaria Committee, and is being adopted by 
physicians in their practice. Arrangements have 
recently been made whereby a commercial agency 
will supply quinine put up in standard treat- 
ment form to stores throughout all malarious 
communities of the Southern States where the 
sale of the drug is encouraged by state and local 
health authorities. This arrangement, by en- 
abling persons desiring quinine treatment to 
secure it at stores for about half the usual price, 
wilt make it unnecessary for health agencies to 
provide funds for quinine distribution. 

Promoting Public Health Through Hookworm 
Control 

Hookworm is one of the most serious of the 
disabling diseases of man. It is not for this 
reason, however, that the Board has selected 
it for so large a share in its scheme of oper- 
ations. Its control, easily justifiable on its 
own account, is much more important as a 
means to a larger end. The disease lends itself 
readily to purposes of demonstration. It affects 
fundamentally the welfare of mankind over vast 
regions, and yet in its cause, its cure, its mode of 
transmission and means of prevention, it is so 
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simple and tangible that the layman — even the 
illiterate— may be made to see and understand 
it. Demonstrations in the control of this one 
disease, while bringing relief to hundreds of 
thousands of suflfering people and increasing the 
economic efficiency of communities and coun- 
tries, are having a more important effect in 
creating a popular interest in public health and 
in promoting the development of permanent 
agencies for the control of this and other prevent- 
able diseases. 

With this object in view, control operations 
were continued or undertaken during the year 
in nine southern states and twenty-five foreign 
states and countries ;i and infection surveys were 
carried out in whole or in part in Madras presi- 
dency, India; in the islands of Porto Rico, Santo 
Domingo, and Mauritius; in Colombia; in lim- 
ited areas of South Australia, Victoria, Tasma- 
nia, Northern Territory, New South Wales, and 
Queensland, Australia; and in the states of Ba- 
hia, Pemambuco, Maranhao, Santa Catharina, 
and Rio Grande do Sul, Brazil. 

■Southern States: Alabama, Georgia, Kentucky, MU»iiiippi, 
North Carolina, South Carolina, Tenneaiee, Teisa, and Virginia; 
West lodiMi Jamaica, Porto Rico.St. Lucia, and Trinidad; Central 
America: Coats Rica, Guatemala, Nicaragua, Panama, and Salvador; 
South Americ:a; the Federal District and the states of Bahia, 
Maranhao, Mina* Gcraes, Parana, Pernambuco, Rio de Janeiro, Rio 
Grande do Sul, Sao Paulo, and Santa Catharina in Brazil; and Coloin- 
bia; The Eaati Ceylon, Papoa, Queensland, Seychelles, and Siam. 
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Ncfuii^ the Goal In the Southern States 

Operations in the Southern States for the past 
ten years illustrate the principle above set forth. 
In 1910-1911 the Rockefeller Sanitary Commis- 
sion entered into joint arrangement with eleven 
states for the relief and control of hookworm 
disease. Five years later the unfinished labors 
of the Commission were taken over by the 
International Health Board and have been con- 
tinued to the present. The time has now 
arrived when one may say the object which 
the Commission had in mind has been accom- 
plished, and the arrangement, so far as this 
disease is concerned, may be brought to a 
satisfactory close. 

These states have not been freed of hookworm. 
Far from it. The accomplishment of that result, 
it was understood and stated in the beginning, 
is a thing that no outside commission could do 
if it would and that no such organization should 
do if it could. This is a work for permanent 
agencies operating over long periods of time. 
Nevertheless, the object which the Commission 
set out to accomplish has been achieved. The 
disease has been greatly reduced in both severity 
and prevalence; the people have been enlight- 
ened as to its importance, its relief, and the 
means of its final control; permanent agencies 
rooted in the soil are committed to the task: and 
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a sustaining public sentiment has been created 
in the interest of more general measures for the 
better protection of health. Legislative appro- 
priations for public health purposes have in- 
creased during the ten years more than 500 per 



work included _ 

cent. Full-time county organization is being 
rapidly developed and measures against hook- 
worm are being absorbed in more general schemes 
of disease control. In short, the foundation has 
been laid in these states for a tax-supported 
health service, state and local, which may be 
depended upon in the end for the control of 
hookworm and other preventable diseases. 

Comradeship with the states in this service has 
been an inspiring privilege. Withdrawal from 
participation in measures directed specifically 
against this one disease does not terminate or 



D.qit.zeaOvGoOt^lc 



EXAMINED 


9,012 


25,650 


4,176 


NFECTED 


5.379 


10,188 


907 




INFECTION 
SURVEY 
1911-1914 


INTENSIVE 

WORK 
1914-1918 


RE-SURVEY 
1920 



Fig. 16, — Decline in hookworm incidence among school 
children in Southern States during ten-year period, 1911 
to 1920. Based on examination of 38,840 cases in twelve 
counties 
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disturb this relationship. It makes possible 
rather the transfer of effort to what have come 
to be the more strategic points in the general 
scheme of development. These are for the 
present malaria con- 
trol, the county health 
service, and the train- 
ing of personnel for 
the services that are 
being created. 

Resutnlt^ Operations In 
the West Indies 

During the war it 
became necessary on 
account of shortage in 
personnel to discon- 
tinue active measures 
against hookworm in 
three colonies of this 
group. Operations 
are now in progress in Trinidad, St. Lucia, 
Jamaica, and Porto Rico, with preparations 
under way for re-opening the work in Dutch 
Guiana, British Guiana, and Grenada. In all 
these countries government has undertaken to 
establish and maintain a system of soil sani- 
tation well in advance of the mobile clinics 
which follow with an organized scheme of in- 




Fig. 18. — Decline in case* of 
typhoid fever, Monroe county, 
Mi»i»ippi, 1917 to 1920. Meai- 
ure» agamit typhoid fever con- 
■titute an important feature of 
county health work 
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tensive treatment and education. The out- 
standing features of recent development have 
been a slow but steady growth in Government 
support; conspicuous advance, particularly in 
Trinidad and Jamaica, in sanitation; and an 
appreciable movement in the direction of a 
more general scheme of public health. 

Government AMumlnft the Burden in Brazil 

In Brazil ofHcial agencies are taking over the 
burden of hookworm control and are going for- 
ward with great energy in the development of a 
general program of public health. In the autumn 
of 1916 operations were opened in this country 
with an infection survey followed by a demonstra- 
tion in the state of Rio. After this first demon- 
stration, for which the Board provided the 
funds, the service was rapidly extended on the 
basis of increasing government support to the 
Federal District and nine states. Response on 
the part of officials and the people has been 
hearty. Within four years the influence of the 
work has reached the entire populated area of 
the country. The prevalence and menace of the 
disease have been demonstrated; the people 
have been interested and instructed; an awak- 
ened public sentiment has multiplied appropria- 
tions for public health purposes many fold; 
Federal and state departments of health with en- 
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larged powers and increased resources have 
united in a national scheme of rural sanitation in 
which hookworm disease and malaria are given 
first place. A heartening example of govern- 
ment team-play! In addition to sharing in the 
scheme of rural sanitation on an equal basis 
with the states, the Federal service — recently ex- 
panded into a national 
department of health 
under the energetic 
leadership of Dr. Car- 
los Chagas — is organ- 
izing for the Federal 
District special serv- 
ices for venereal dis- 
eases and tuberculosis. 
A part of the plan is 
to be a training cen- 
ter for visiting nurses 
in Rio de Janeiro. 
Fig. 20.--incrM.e in fundi «p- Here, as in the 

propriatea lor rural ■■nitstion by 

Federal «nd local governments in SoUthem States, the 

Bra»l, 1917-1921 . , . \ , 

time has arnved for 
gradually releasing funds that have been de- 
voted to demonstrations in the control of one 
disease in order to apply them in ways that 
may serve the cause to best advantage under 
present conditions. It is recognized that among 
the more important immediate needs in the 
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further development of effective service in Brazil 
are: the introduction of the trained visiting 
nurse; county organization as an integral part 
of the state system; and at least one insti- 
tution adequately equipped to provide training 
for the personnel needed to meet the require- 
ments of this almost 
unprecedented expan- 
sion in public health re- 
sources and activities. 

Progress in Central 
America 

The Central Ameri- 
can republics are small 
and their resources are 
limited. Measures 
against hookworm dis- 
ease were undertaken 
in these countries in — =^ — r;-_ 
1914 and 1915 with hook^rm , 



little expectation of 






rapid development in general sanitation. Expec- 
tations are being exceeded. In Guatemala under 
the new government the public health service 
has been reorganized and provided with larger 
resources; by executive decree latrine construc- 
tion has been made obligatory; and fellowships 
are being provided for the better training of 
personnel. In Salvador preventive measures 
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are in progress in twelve of the fourteen depart- 
ments; Government has reorganized the national 
health service; is laying the foundation of a 
diagnostic laboratory service; and has made 
available for the year about 397,000 for public 
health purposes. In Nicaragua considerable 
progress is being made in soil sanitation; Govern- 
ment is establishing a national department of 
health and is asking the Board's counsel in its 
organization; and a fellowship has been pro- 
vided as a first step in the training of men for 
this service. In Panama a permanent sanitary 
staff is being slowly but steadily developed; and 
Government has more than doubled its annual 
appropriation for the work. 

In Costa Rica the first stage of the work has 
been completed. The country has been system- 
atically covered; Government has steadily in- 
creased its support and has created a national 
department of health with a special division for 
the control of hookworm disease. According to 
present plans entire responsibility for the sup- 
port and administration of the work is to 
be transferred to national authorities, and the 
Board's representative is to be withdrawn by 
the end of July, 1921. A limited number of 
fellowships are to be provided for the training of 
Costa Rican physicians for the new Government 
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Pint DemonBtration in Colombia 

The first demonstration in measures against 
hookworm disease in Colombia was opened with 
official ceremonies in June, 1920. A survey 
carried out during the previous year had sug- 
gested an average infection of about 75 per cent 
for the entire population. It is estimated that 
there are in the country approximately 3,250,000 
infected persons, more than 300,000 of whom 
have been rendered non-productive by this one 
preventable disease. Officials, planters, and the 
people are keenly interested and have given 
active support. Government has pushed soil 
sanitation far tn advance of the mobile clinics 
and within six months has increased its tax- 
supported sanitary staff from eleven to eighty- 
five. One hears talk of a ministry of health. 
In the meantime the Board is providing fellow- 
ships in public health for a limited number of 
promising young Colombian physicians. 

Piomotlnft SanitadoD in the Far East 
Hookworm control as a means to public health 
is making progress in the Far East. Notable 
developments in Australia are reported in a 
separate section. India, with its population of 
more than 300,000,000, suffers the handicap of 
an extremely heavy infection and for years has 
served as an endemic focus from which, through 
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the emigration of labor, the disease has been 
carried to many lands. It is among the Tamil 
cooUes imported from South India that the 
heavier infection is found today in Ceylon, the 
Federated Malay States, Fiji, Natal, British 
Guiana, and some of the West Indies. The first 
systematic attack on the disease at this impor- 
tant source was made by Lieut. Col. Clayton 
Lane, of the Indian Medical Service, in 1916 on 
the tea estates of Assam. In response to official 
request the Board sent a representative during 
the year to direct operations in Madras presi- 
dency, and it has under consideration a similar 
proposal from Bengal. The island of Mauritius 
has been surveyed preparatory to an active 
campaign. In Fiji Government is undertaking 
advance soil sanitation in preparation for a re- 
vival of the field clinics which were suspended 
during the war. In C^lon the clinics, having 
completed for the time being their work on the 
rubber and tea estates, have been transferred 
to the low-country villages for a series of demon- 
strations among the native Singhalese. By 
joint action of Government and planters, sanita- 
tion on the estates is being continued but on 
most of them has not yet reached a satisfactory 
standard. In the Seychelles Government has 
undertaken a thoroughgoing demonstration in 
hookworm control. The islands have been cov- 
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ered by a systematic campaign of treatment and 
education, sanitation is being continued under 
official inspectors, and as shown by re-survey 
carried out during the year a marked reduction 
in the infection rate has been accomplished. In 
Slam, with strong Government backing and 
energetic Red Cross participation, the field 
clinics are treating more than 1,000 persons per 
week. Soil sanitation is making perceptible 
progress, though under extreme difficulties, and 
an active educational propaganda is driving home 
over a wide region the lessons the clinics are 
teaching. Government has recently expressed a 
desire to have the work, which hitherto has been 
confined to northern Siam, made national in 
scope. This move makes acute the need of a 
modern medical school in Bangkok for the ade- 
quate training of Siamese physicians. 

CreadnC a Ministry of Health In Australia 

Australia has shown its usual enterprise in 
taking advantage of the presence of a relatively 
light hookworm infection in a limited region for 
the promotion of a Commonwealth scheme of 
public health. The movement began in 1917 
with an infection survey of Papua. A survey and 
demonstration in Queensland the following year 
led to an undertaking on a national scale in 
which the Federal quarantine service and the 
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States united. For two years under this joint 
arrangement the country has had a demonstra- 
tion in eflfective team-play. Officials, physicians, 
arid the people have given support; measures for 
the control of hookworm disease are being ex- 
panded into a more comprehensive plan of rural 
sanitation; and the new service is being extended 
to the states, to Papua, and to the territory 
formerly known as German New Guinea. And 
now comes report of a step of far-reaching im- 
portance. To meet its share of the increasing 
responsibility the Commonwealth government 
has created a ministry of health. Under the 
energetic leadership of Dr. J. H. L. Cumpston, 
formerly head of the Federal quarantine service, 
no time is being lost in its organization. In re- 
sponse to request the Board has undertaken to 
lend to the new ministry during the early stages 
of its development the services of Dr. Sawyer — 
its present representative in the country, — of an 
industrial hygienist, and of a sanitary engineer; 
to assist in the maturing of plans for a public 
health laboratory service; and to provide a 
limited number of fellowships for the training 
of Australian personnel. 

Field Studies 

The Board has not entered the field of research 
as such; it is engaged primarily in promoting 
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the more effective use of the knowledge which 
we have in the control of disease. It does aid in 
developing schools of hygiene which are expected 
to add to knowledge, and it contributes directly 
to research when in need of an answer to ques- 
tions arising from its practical field work. Dur- 
ing the year field studies have been conducted 
concerning hookworm infection; treatment of 
hookworm disease; technique of stool examina- 
tion; fish as a factor in mosquito control; and 
effect on malaria incidence of screening, killing 
mosquitoes in dwellings, and impounding water in 
bayous. Members of the field staff have assisted 
Dr. Noguchi of the Rockefeller Institute in the 
further testing of his yellow fever vaccine and 
serum. Results of the studies in the treatment 
of hookworm disease carried out by Dr. Darling 
and Dr. Smiltie in Brazil are being put to prac- 
tical test in a number of field clinics in that 
country, with indications of a very considerable 
gain in speed and economy of operation. 

Public Health Laboratory Service 

The laboratory and reliable vital statistics 
are the necessary basis of intelligent public 
health administration. In response to repeated 
requests for counsel the Board has made provi- 
sion, in the appointment of Colonel F. F. Russell 
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of the Army Medical Service to membership on 
its staff, for giving aid to governments in organ- 
izing or further developing their public health 
laboratory service. He has given such assist- 
ance during the year to Alabama, Mississippi, 
Kansas, and Czechoslovakia. 

Creating a Health Service in Czechoslovaliia 

Under the Empire the administration of public 
health for the areas now constituting Czecho- 
slovakia was centered in Vienna and Budapest. 
The present Government is confronted with the 
task of creating a new service and training a staff 
to administer it. By invitation two representa- 
tives of the Board visited Prague in February 
for conference with Government authorities and 
a preliminary study of conditions. Proposals 
matured at that time and approved by the 
Board at its meeting in May are now in opera- 
tion. The Board has a representative at Prague 
placing American experience at the service of 
the ministry and interpreting Czech conditions 
and experience to the home office; as guests of 
the Board a group of officials representing the 
ministry have visited England and the United 
States to study public health administration; 
thirteen fellowships in public health have been 
provided for young Czech physicians in training 
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for the service being developed at home; and 
during the autumn the Board's laboratory spe- 
cialist visited the country and assisted in matur- 
ing plans for a national public health laboratory 
service. The plans provide for a laboratory at 
Prague, with branch laboratories, as the service 
requires, at suitable points throughout the 
country. The scheme will center in an institute 
of public health with seven divisions : providing 
for anti-rabic vaccinations; production of small- 
pox vaccine; production of sera; food inspec- 
tion; drug inspection; diagnostic laboratory; and 
courses for the training of public health workers. 
It is to be under the iiunistry of health and on 
the side of instruction is to be intimately related 
to the University Medical School. Government 
has appropriated for public health purposes for 
the year 1921, 81,891,717 crowns. 

Institutes of Hyiiene and Training In Public 
Health 

The key to permanent progress is in the de- 
velopment of the science of hygiene and the 
training of men for practical public health ad- 
ministration. There is opportunity at the 
present time for important work by a limited 
number of institutions with adequate resources 
that shall undertake to cover broadly the field 
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of hygiene and public health, and to combine 
with the work of instraction and of practical 
training the cultivation of the fundamental 
sciences. In addition to these there wilt be more 
abundant facilities in the form of short intensive 
courses for the continued improvement of the 
workers in the service. The Johns Hopkins 
School of Hygiene and Public Health enrolled 
during the year one hundred students, of whom 
twenty-nine took the short course. Proposals 
have been submitted for the development of 
schools of public health at Prague and at Sao 
Paulo, Brazil. The Board contributed toward 
the maintenance of a health officers' institute or 
short course in Georgia; and plans are being 
matured for a similar institute for visiting nurses 
in the state of New York. The Board provided 
during the year thirty-four fellowships in public 
health for selected physicians from ten coun- 
tries : Mexico, Salvador, Costa Rica, Porto Rico, 
Colombia, Brazil, France, Czechoslovakia, Can- 
ada, and the United States. 

Publications 

The following is a complete list of the reports and 
publications issued by the International Health 
Board during the year 1920: 
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Pmntbp Rbpokta (/» central disbibuUoit) 

Annuil Report for the Year 1919. 

Hookworm mi Malaria Reiearch in Malaya, Java, and the Fiji 
latands (Report of UncinarUsii Commiisioa to the Orient, 1915- 
1917). Bj S. T. Darling, M.D., M. A. Barber, Ph.D., H. P. Hacker. 
M.D. 

LiTBOCRAPHBD Rbfokts {jot HmiUd ditU-HmtioiCi 
Annua) Reports for 1919 on Work for the Relief and Control of 
Hookworm Diseaie in the following countries; 

WMtlndiM 

Britiah Guiana Dr. F. W. Der.himer 

Jamaica Dr. P. B. Gardner 

St. Lucia Dr. Stanley Branch 

Trinidad Dr. G. C. Payne 

Centfd America 

Cotta Rica Dr. Louii Schapiro 

. Guatemala Dr. W. T. Burrei 

Nicaragua Dr. D. M. MoUoy 

Panama Dr. F. A. MiUer 

Salvador Dr. C. A. Bailey 

South ADwrica 

Brazil Dr. L. W. Hackett 

TheEaat 

Ceylon Dr. W. P. Notrit 

Queentlaod Dt. W. A. Sawyer 

Seychellei Dr. J. F. Kendrick 

Siam Dr. M. E. Barnea 

Report on Hookworm Infection Surrey and Malaria Survey of 
Porto Rico from December 26. 1919, to January 28, 1920— Dr. J. B. 
Grant. 

Report on Uae of Top Minnow {Gamtuiia affinis) as an Agent in 
Mosquito Control — Dr. H. H. Howard. 

ArtlclM and Reprints 

The following is a list of other contributions to 
medical and public health literature which were 
made during the year, most of them in the form of 
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articles published in medical journals that are widely 
circulated among persons interested in medical and 
public health topics: 

Dr. C. C. Bass 

Attempt to expUia the greater pathogenicity of Plasmodium 
falciparum ai compared with other speciei, Jotimtd of Tropical 
Medicine and HytUw, Oct. 1, 1920, v. 23, p. 237-23S. 

Campaign againlt malaria: malaria, bow to get rid of it. 
MiB«iaiippi State Board of Health. Health BuOetin, Oct.- 
Dec., 1920, V. 8, p. 1-2. Same reprinted. 

ReipoDiibility of physicians who treat malaria cases. South- 
tm Medical Journal, Oct., 1920, v. 13, p. 693-695. 

Studies on malaria control: 

No. 10. Cure of infected person* as a factor in malari) control. 
American Journal of Public Health, Mar., 1920, v. 10, p. 216-221. 
Same reprinted. 

No. 11. Control of malaria by quinine sterilization of thp 
human host. Southern Medical Journal, Apr., 1920, v. 13, p. 
250-256. Same reprinted. 

Dr. M. E. Cohhok 

Yellow fever control in Ecuador; preliminary report. Journal 
of the American Medical AssociaUon, Mar. 6, 1920, v. 74, p. 
650-651. Same reprinted. Spanish trans, in Journal of the 
American Medical Association (Spanish ediijon), Apr. 1, 1920, 
V. 3, p. 456-458. Same reprinted. 

Yellow fever in Ecuador; final report. Journal of the Ameri- 
can Medical Association, Oct. 30, 1920^ v. 75, p. 1184-1187. 
Same reprinted, 

Dk. S. T. Darling 

Experimental inoculation of malaria by means of Anopheles 
ludlowi. Journal of Experimental Medicine, Sept. 1, 1920, v. 
32, p. 313-329. Same reprinted. 

Observations on the geographical and ethnological distribu- 
tion of hookworms. Parasitology, Sept., 1920, v. 12, p. 217-233. 
Same reprinted. 

Suggestions for the mass treatment of hookworm infection. 
Lancet, July 10, 1920, v. 2, p. 69-72, Same reprinted. 

Dr. S. T. Daruso A Dr. W. G. Suillie 

Teaching of vital statistics to medical students in Braal. 
Journal of the American Medical Association, July 31, 1920, v. 
75, p. 337-339. Same reprinted. 
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Dr. J. A. Fekkell 

Resulti of recent efforts to control malaria. Southern Medical 
Journal, Apr., 1920, v. 13, p. 256-260. Same reprinted. 

Rdte of the latrine in the control of bookworm <liiea»e. Ameri' 
can Journal of PuWw Heallh, Feb., 1920, v. 10, p. 138-140. 
Same reprinted. 

Compensation of health ofhceri. Anuriean Journal of Public 
Health, Jul>>, 1920, v. 10, p. 569-575. Same reprinted. 

Db. W. C. Goroas, Dr. H. R. Carter, & Dr. T. C. Ltster 

Yellow fever; it! distribution and control in 1920. Southern 
Medical Journal, Dec, 1920, v. 13, p. 873-S30. Same reprinted. 

Dr. Juan Guitekas 

Observation* on yellow fever in Martinique. Sanidad y 
Beneficencia, Havana, Apr. -June, 1920, v, 23, p. 232-236. 

Dr. L. W. Hackett 

O problema da uncinariote (The hookworm problem). Bratil- 
Mtdko, Rio de Janeiro, July 31, 1920, v. 34, p. 497. 

Dr. H. H. Howard 

Malaria control in communities by anti-mosquito measures. 
Mississippi State Board of Health. Health Bulletin, Oct.- 
Dec, 1920, V. 8, p. 2-S. Same reprinted. 

Malaria control in rural communities by anti-mosquito 
measures. Soulhem Medical Journal, Apr., 1920, v. 13, p. 
260-266. Same reprinted. 

E. C. Meyer 

Community medicine and public health. American Journal 
of Public Health, June, 1920, v. 10, p. 489-497. Same reprinted. 

Discussion ai Dr. Emerson's paper, "A standard budget." 
American Journal of Public Health, Apr., 1920, v. 10, p. 353-354. 

Methods for the defense of public health appropriations. 
American Journal of Public Health, Mar., 1920, v. 10, p. 201-209. 
Same reprinted. 

Dr. G. p. Pawl 

The planters and hookworm disease. 
Coimbatore, Madras, India, Oct. 2, 1920, v 

Dr. W. G. Suillie 

Beta-naphthol poisoning in the treatment of hookworm dis- 
ease. Journal of the American Medical Association, May 29, 
1920, V. 74, p. 1503-1506. Same reprinted. Spanish trans, in 
Journal irf (he American Medical Association (Spanish edition), 
June IS. 1920, v. 3, p. 798-802. 
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Plague-like orginiimi in the wild rata of SSo Paulo, Braiil. 
Journal of Infutious Diseases, Oct., 1920, v. 27, p. 378-384. 

Same reprinted. 

Prevalence of Leptospira ictero-heinorragiae in the wild rat* 
of Sao Paulo, Brazil. BvOeUn, SocilU de Pathologie ExoHque, 
Paris. July 7. 1920, V. 13, p. 561-568. Same reprinted. 

Dr. G. K. Strode 

Medical inspection of schools in Pennsylvania. Modern 
Medicine, Nov., 1920, v. 2, p. 758-761. 

Dr. H. a. Tatlor 

Malaria control through the application of a nti- mosquito 
measures and some of the results obtained in southeast Arkansas. 
Southern Medicai Journal, May, 1920, v. 13, p. 339-344. Same 
reprinted. 

G. E. Vincent 

America's world war against disease. New York Times 
Current History, Oct., 1920, p. 131-136. 

IdeaU and their function in medical education. Journal oj 
the American Medical AssociaHon, Apr. 17, 1920, v. 74, p. 1065- 
1068. Same reprinted. Spanish trans, in Journal of the Ameri- 
can Medicai Association (Spanish edition), June 15, 1920, v. 3, 
p. 795-798. Same reprinted. 

The missionary doctor in China; past achievements and future 
outlook. China Medical Journal, Shanghai, May, 1920, v. 34, 
p. 325-328. Same reprinted. 

The Rockefeller Foundation's work in Pan-America. BaUeUn, 
Pan-American Union, Washington, Oct., 1920, v. 51, p. 389-403. 

Dk. B. E. Wasbburh 

Co-operative county health work in North Carolina. South- 
em Medical Journal, Oct., 1920, v. 13. p. 710-712. 

Dr. B. L. Wyatt 

Work of the Commission tor the Prevention of Tuberculosis in 
France in the department of Eure-et-Loir. American Review 
of Tuberculosis, July, 1920, v. 4, p. 347-369. Same reprinted. 

Dr. F. C. Yen 

Control of hookworm disease at the Pinghsiang colliery, Ngan 
Yuen, Kiangsi. National Medical Journal of China, Shanghai, 
June, 1920, V. 6, p. 71-92. 
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EXTENT AND SEVERITY OF HOOKWORM 
DISEASE' 

During 1920 hookworm infection surveys were conducted in sixteen 
are**.' In these areas the incidence as indicated by microscopic 
examination of feces ranged from the complete absence of infection 
recorded in four Australian 
states to the almost universal 
infection recorded in the states 
of Babia, Pernambuco, and 
Mara nh to, Brazil. In area* 
where the rate of infection was 
high the disease was found 
to be prevalent even among 
those who had the means to 
cure and who protect them- 
selves against it. Thus, in the 
state of Santa Catharina, in 
Brazil, 78 per cent infection 
was recorded among tboie who 
could read, J7 per cent among 
those who claimed to use la- 
trines, and 46 per cent among 
a group of teachers, doctors, 
druggists, lawyers, and fazend* 
or plantation owners. 

Distribution of Hookworm 
Dtuaae In BraiU. Surveys ^ig. 26.— Incidence of hookworm 
have now been made of all the and other parasitic infection in five 
larger states of the Brazilian Braiilianatatesiurveyedduringl920 
littoral except Pari. The gen- 
eral result! are indicated on the map. Fig. 17. The southern bound- 
ary of Bahia may be taken as the dividing line between an area 
of severe infection to the north and an area to the south where the 
infection, although probably still high in rural regions, is on the 

' BoMcd on 19J0 [nfecCion nirveyi. 

' The staUM of Bahta. Peraambooo. Man 
Catbarina In Braill; the republic of Colon 

Domlano.aad Mauntlai: the prcsideacy of Maaru, iDdia; ana UK nauH « uueens- 
land. South AuitraUa, Victoria. Noitbnn Taiiutry. New Soath Wala. and Tas- 
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»ver»ge less intense. This irea of less intense infection extend* 
to the southern boundary of Siio Paulo. Along the coast the inci- 
dence remains ahout 80 per cent to the extreme southern limit 
of Brazil, although in the southernmoBt state — Rio Grande do Sul 
— this condition is confined to ■ very narrow strip indeed. A lit- 
tle further inland the in- 
cidence drop* to 70 per 
cent, and bey>}od fall* 
away rather abruptly to 
nothing. 

Infection »1oag the lit- 
toral seems to be invari- 
ably mora severe than 
further inland. This con- 
dition is probably due in 
the different regions to 
different combinations of 

climate, concentration of 
population, and prevailing 
occupation* of the rural 
inhabitants. In northern 
Sio Paulo and southern 
Minas the high incidence 
of infection seem* to be 

agriculture; in Rio and 
Santa Catharina to par- 
ticularly favorable condi- 
tions of soil, temperature, 
and moisture. In the 
three northern *tateB sur- 
veyed the difference it 
slight but still apparent 
(Fig. 27). 

There remain along the 
coast six state* of rela- 
tively small areas which 
have not yet been surveyed. The indications are that two of these 
— Piauhy and Ceari, which lie between Maranhao and Bahia — will 
not show the same high incidence of infection as the latter states. 
Piauhy and Ceari suffer periodically from long-continued drought* — 
sometimes a year passes without rain; and this situation in itself 
would tend to control hookworm infection. Alagoas and Sergipe 
will probably show the same infection as the bordering states of 
Pcrnambuco and Bahia; Parahyba and Rio Grande do Norte may 
be expected to show a transition from the universal infection of 
Pcrnambuco to the less serious *ituation supposed to exist in Ceari. 




Fig. 27. — Distribution of hoakworm 
infection in Braul, as indicated by infec- 
tion surveys. Note extreme high inci- 
dence along the coast 
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In the great interior state* 
of Braiil the population ii 
■o aparie that hookworm 
<li»eaae becomci one of the 
less important problemi. 

Infection Rate la Co- 
lombia. In the infection 
lurvey of Colombia, inves- 
tigation was limited to the 
department of Cundina- 
marca. Thi* department 
include* within iti bound- 
arietall the climatic zones 
into which the countrj' is 
divided and ii believed to 
be fairly representative of 
the country at large. 

Examination of 8,465 

from forty-five diSerent districts and all of the zones ahowed 6,613, 

or 78.1 per cent, to be harboring hookworm*. The incidence was 

found to vary inveraely with the altitude, decreasing rapidly aa the 

«ild zone was approached. 

The highest rate of infection 

(88.1 per cent) was found in 

the provinces of Guaduas and 

Tequendama; the lowest (9.6 

per cent) in Bogoti and Gua- 

tavita (Fig. 28). ^ 

The survey findings in Cun- 
dinamarca showed thatthe peo- 
ple who lived in districts having 
an altitude of leaa than 6,600 
feet had an average infec- 
tion rate of 84.4 per cent. 
Among those who lived in 
higher altitudes the aver- 
age percentage of infection 
wai 20.4 (Fig. 29). By ap- 
plying these figure* to the 
country at • whole, it was 
calculated that in a pop- 
ulation of 5^72,613 there 
were at many at 3,320,602 
infected person*. Since 10 per 



lable 
the number of hookworm Ci 



Fig. 29. — Hookworm infection in 
relation to altitude. Colombia. In 
zonet of less than 6,600 feet elevation, 
infection wa* practically universal 
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tbit ire unibte to work, the lurvey taty be taken as indicating that 
the nation is supporting more than 300,000 persons who have been 
rendered non-productive hy a single preventable disease. 

locldeoce of Infectloo in Santo Domingo. An estimate based 
on the findings of the survey of Santo Domingo pUcca the approii- 
mate incidence of infection fbr the country at about SO per cent. In 
the Cibao, the fertile valley lying north of the central mountain 
range, where live S7 per cent of the total population, the rate of 
hookworm infection was 67.4 per cent (Fig. 30). Thia region is not 
only the most densely and uniformly settled part of the country, but 



Fig. 30. — Diettibution of hookworm disease in Santo Domingo 

it presents, with its soil of rich loam and its constantly recurring 
rainfall, conditions almost ideal for the propagation of hookworm 
larvae. In the plains south of the mountain range, where dwell an 
additional 28 per cent of the population — living chiefiy along the aea- 
coait — the infection revealed waa 43 per cent. Here was found the 
greatest variation in the incidence of infection; it was heaviest in the 
vicinity of the capital and lowest in the more spaiacly settled sections 
lying along the southeastern coast. The arid western area, compris- 
ing the provinces of Monte Christin Azua and Barahona, with a very 
sparse population which approximates only 15 per cent of the total 
for the country, revealed a hookworm incidence of 11.4 per cent. 

The clinical results of the infection are not severe, probably because 
the population is largely of negro blood and the infection is in the 
main of recent origin. Tests made during the course of the survey 
showed that the hemoglobin of persons with hookworm disease was 
not greatly reduced. In 283 infected persona the average hemoglo- 
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bin nas found to be 74.4 per cent, ■■ compareil with an average hemo- 
globin of 79.3 per ccdi in 221 uniofected pettoat. Nevertheless, in 
spite of the fact that the disease has thus far caused little clioical 
anemia, there it much to indicate that its pretence is a serious hygi- 
enic and economic problem and likely to become an ever more pressing 
one Bi time goes on. The need of controlling it, therefore, stands 
among the more important specific sanitary problems to be met by 
the island government. 

Hookworm Infection In Mauritius. In Mauritius not less 
than two of every three among the 2,867 persons examined were 
found to be harboring the 
hookworm parasite. The 
persons examined included 
all ages, all races, and both 
sexes, and were chosen in- 
discriminately over wide 
areas. The infection rate 
ranged from 29.4 per cent 
among residents of the 
Port Louis district to 100 
per cent among those of 
Moka (Fig. 31). Front 
the survey records it may 



bee 



rely 




mated that 226,000 per- 
(ons in the colony are 
infected. 

The effects of the dis- 
ease fall most heavily on 
the East Indian estate la- 
borers, many of whom are 
extremely weak, anemic, 
and edematous, and suffer 
from disturbances of the 
heart. Persons present- 
ing these symptoms were 
seen in all paru of the island, but more frequently in the districts 
with the higher percentages of infection. Districts with much 
rainfall had consistently higher and more severe types of infec- 
tion than those with little rainfall, the incidence of infection in 
wet and dry districts being, respectively, 74.6 and 44.7 per cent 
(Fig. 34). 

Hookworm Surr^of HadnuPrMldcncr, India. Demonstra- 
tions or surveys were conducted during 1920 in the Cannanore jail 
in Madras presidency, India, on various tea estates, and later in the 
city of Madras. On the tea estates a toul of 2,300 laborers were 
examined, and the infection rates were found to vary from 83 per 
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cent among laborers from dry diatricta to 100 per cent among thoie 
from wet diatricta. Among 964 inmatea of the Cannaaore jail, a 
Jiookworm incidence of 89.7 per cent was found. Prisonera drawn 
from alt but three of the twenty-four diatricts of the Presidency were 
included in the number examined. There were very few instancea 
of severe or even moderately aevere hookworm diaeaac among the 
prisonera; among the estate laborera, on the other hand, the propor- 
rerecaaea, as determined by 
clinical observations as well as by 
hemoglobin teats, was very large. 

The city of Madras was cboacn for 
investigative work in an induatrial 
center. Among urban residenta em- 
ployed in the cotton and ailk mill* 
of the city, two of every three person* 
. were found to be infected. 
The rate of SS.7 per cent found 
among school children, who almost 
without exception go barefoot, was 
in aharp contrast with the rate of 
15.6 per cent which obtained among 
teachers, almost all of whom wear 

cworm Infection Not Wide- 
spread In Australia. The results 
of the work in Australia up to Decem- 
r 31, 1920, lead to the conclusion 
at hookworm infection ia confined 
incipally to irregular pockets and is 
<t very widespread. The principal 
factor determining the ahape and 
position of the pockets seema to be 
This has greater influence 
upon the extent and severity of infection than have variationa in 
methoda of night aoil disposal: in some communities of low rainfall 
hookworm disease has gained no foothold in spite of the groaseat 
carelessness in the dispoaal of feces. 

Relationship between Rainfall and Infection. Surveys 
conducted during the year in South Auatralia and Victoria, where 
rainfall is low and occurs mostly in winter, indicate that hookworm 
disease ia absent from the mines as well as from the surface. Simi- 
larly, a survey of the important group of deep mines at Broken Hill, 
in New South Wales, and another survey begun on a small scale in 
■nd around the city of Darwin, in Northern Territory, have dia- 
closed no hookworm infection. 

In Papua the infection rate is high, S8.8 per cent of the 18,088 
persons examined to date having been found infected. Even in tbii 
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Fig. 32.— Effect of rainfall 01 
hookworm propagation. Com- 
parative incidence of the disease 
in districts with heavy and with 
light rainfall. Mauritius 
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Fig. 33. — Worms recovered from nine-year-old boy as 
result of one treatment with oil of chenopodium. Eighty- 
nine hookworms and eighty-one Ascaris. This demonstra- 
tion induced many to apply for treatment, Brazil 
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tropical country, however, there is «n *re* klong the southern coast 
in which raiafall ia low and the incidence of hookworm disease is 
much reduced. Of the areas examined on the continent of Australia, 
only the state of Queensland has thus far shown a serious hookworm 
problem; even here, however, the infection is confined to a narrow 
strip of coastal area. Inland from the coastal ranges the rainfall is 
low and hookworm disease is rare or absent (Fig. 35.) 

Racial Incidence of Infection. Infection by race presents a 
curious anomaly in Australia. In the few places where the aborig- 
ine* still live together, they have 
a much higher infection rate than 
the white people of the same dis- 
trict. It is only occasionally that 
a community is found where more 
than 30 per cent of the whites are 
infected. Aborigines living under 
the same conditions are all likely to 
be infected. In Papua, also, the 
high infection is almost entirely lim- 
ited to natives. There are, how- 
ever, only a few whites living in the 
latter territory. 



SEVERITY OF HOOKWORM 
DISEASE 

Usually, the higher the percentage 
of persons infected in a given local- 
ity, the larger is the average number 
of worms harbored by infected per- 

toros, and the more difficult is 
bring the disease under control. Rates in the preceding paragraphs 
relating to the incidence (but not the severity) of the infection are 
based entirely on the results of search with the microscope for eggs 
in the feces. The work of Darling and Smillic has shown, however, 
that the microscope offcra no trustworthy indei of the number of 
worms harbored by infected individuals. This information may be ac- 
curately ascertained only by giving the persons a vermifuge and count- 
ing the worms expelled after the drug hat acted. Studies which seek 
to establish through microscopic examination the relationship of race, 
sex, age, occupation, and similar factors to the incidence of hook- 
worm infection lose a large part of their value when considered in the 
light of Information revealed by the worm-count method. 

Value of Worm-Count Surveys. The fact that the microscope 
cannot he expected to reveal differences in the amount of the infec- 
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fig. 3S.— Relation of rainfall 
J3 hookworm incidence. North 
symp- Queensland, Australia 
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tioQ wii demonBtrated, for instince, in the state of Sio Paulo, where 
worm counts showed that male coffee pickers had 350 worma on the 
average while their wives had only fifty; yet the microscope could 
do no more than call positive both the husbands and the wives. 
Worm counts are scarcely practicable when the incidence or severity 
of the disease is to be studied over a wide area and within a limited 
period of time. Nevertheless, it is sometimes feasible to make them 
as an incidental feature of the work within restricted areas, and this 
was done in the course of the infection surveys conducted during 
1920 in the states of Pernam- 
buco and Santa Catharlna, 
Brazil. In Pernambuco from 
500 to 800 worms were repeat- 
edly recovered from the feces 
paaeed by agricultural labor- 
ers during the first few hours 
after treatment, and in Santa 
Catharlna the worms obtained 
after treatment with thirty- 
five to forty drops of chen- 
opodium ranged from 1 to 
1,156. One child of five years 
expelled 412 hookworms. In 
the latter state, moreover, 
children from nine to twelve 
frequently expelled from 100 
to ISOAscaris (Fig. 32). 

Correlation between 
Number of Hookwomu 
and Hemoglabin Index. 
The hemoglobin index is a 
very good means for deter- 
mining, in the case of individ- 
uals as well as of groups, the 
degree of injury that hook- 
worms are producing. Fig. 36 
illustrates the relationship be- 
tween the hemoglobin index 
and the number of hookworms as ascertained by Drs. Darting and 
Smillie in their work in rural Brazil. Seventy-five worms are seen 
to produce in all groups a definite lowering of the hemoglobin 
amounting to about four points. As the worms increase in number 
beyond this figure, the hemoglobin of children and of persons more 
than forty years of age declines rapidly and continuously until the 
index of cases with upward of 4O0 hookworms is more than twenty 
paints below normal. 

Persons between fifteen and thirty-nine offer such strong resist- 
ance to the disease that even 675 to 700 hookworms cause a decline 



Fig. 36, — Children and old peo- 
ple in rural Brazil suffer more 
severely than ytiung adults from 
the effects of hookworm disease. 
Hemogkibin index in relation to 
number of hookworms harbored. 
Distribution by age groups 
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in hemoglobinof only ten point!. In interpreting these facts, it ihould 
be borne in mind, honever, that hookworm infection is slowly ac- 
quired, that the blood-forming elemente of the bone marrow are 
active, and that the body defenses struggle against the bookworms to 
retain the normal hemoglobin. In older individuals and in children 
the body defenses have little endurance, and if hookworm infection 
is heavy, the battle is a losing one. 

Hookworm the Chief Anemia- ProduclDg Factor In Santa 
Catharina. In a study of 9,432 persons in Santa Catharina 
hookworm disease was easily ■ " ' 
anemia. As a single factor in 
the production of anemia it ap- 
peared on the average more po- 
tent than malaria, although it 
produced its severest anemia 
only when in conjunction with 
malaria. Regionally and occu- 
pationally the infection was cor- 
related with the intensity of 
anemia. It was evident that of 
all the groups examined the in- 
habitants of the coastal plain 
(90 to 95 per cent infected) suf- 
fered most severelyfrom anemia, 
and chief among them the field 
workers (94 to 98 per cent in- 
fected), who represent one fourth 
of the population and are the 
chief producers of wealth. Sec- 
ond in both eitent and gravity 
of anemia were those less than 
nineteen years of age (90 to 93 
percent infected), and third the 
housewives (80 to 35 per cent 
infected). 

Hookworm Disease and 
Malnutrition in Relation 
Anemia. In the 
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Fig. 37. — Malnutrition and hook- 
worm disease as factors in produc- 
ing anemia. Comparative study of 
well nourished and poorly nourished 
occupational groups. Milkera well 
fed; field workers moderately well 
fed; mountaineers poorly nourished, 
of Sao Brazil 
Paulo, Brazil, however, studies 

of hookworm disease and the food factor in their relation to the pro- 
duction of anemia suggested that malnutrition, especially when it ap- 
proaches thepoint of starvation, is more potent even than heavy hook- 
worm infection in reducing the hemoglobin. One of the Sao Paulo 
studio was based on worm counts and hemoglobin tests of eight 
milkers who engaged in field work part of the time, of sixteen laborers 
who gave all their time to work in the fields, and of three mountain- 
eers. All of these men were heavily infected. The milkers drank 
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plenty of milk and had other 
good food; the field workers 
had good food but no milk; the 



underfed. Fig. 37 compares the 
hemoglobin average of the three 
group». The milkers were rela- 
tively strong and active; the 



listless. 

In another study, forty-oi 
refugees who had migrated 
Sao Paulo from the famin 
stricken state of Ceara we 
compared with fifty-two labo 
ers who were native to the ata 
of Sao Paulo. Both grou] 
at the time they were studii 
were eating similar food, livir 






nilar 



nd 



asks 



the fields. Both v 

with hookworms. The Sao 

med to a comparatively full 
:t, had, as Fig. 38 indicates, a 
jch higher hemoglobin index 
than the refugees from Ceari, 
who had suffered from malnu- 
trition. The difference was especially noticeable in the case of 
children. Those from Cear£ harbored only 99 worms, as compared 
with the average of 149 harbored by those who were native to Sao 
Paulo, yet the hemoglobin index of the former group was sii points 
lower than that of the latter. 



mi a among hookworm infected 
refugees from famine-atricken dis- 
trict of Ceari compared with that 
among hookworm infected colonists 
who had been living on Sao Paulo 
plantation for several years 



^dovGoot^lc 




FIELD STUDIES OF HOOKWORM DISEASE 

Drs. Darling and Smillic hav« conducted in Brazil a number of 
inve«tigationsin which the)' have sought to throw light upon the vary- 
ing incidence and severity of hookworm disease in difFercnt groups of 
the population, and the factors which determine this variation. Their 
ttudicB have been based on the careful counting of worms expelled 
by infected persons.' They have carried out their experiments in 
their capacities of Director and Associate Director of the Laboratory 
of Hygiene at the university of 
Sio Paulo, Brazil, and have 
been assisted in the work by the 
staff engaged in combating 
hookworm disease in Brazil. 

Direct Contact with Hu- 
mid Earth Chief Factor In 
Infection. The studies bear- 
ing on the relationship between 
contact with humid earth and 
the incidence of infection with 
hookworm disease demonstrat- 
ed that under Brazilian condi- 
tions hookworm is an occupa- 
tional disease — a disease of those 
who work in the soil. Thenum- 
ber of worms harbored was 
found to vary directly with the 
amonnt of time the individual 
spent in bare feet in the fields. 

Fig. 39 shows that on fazen- 
das in several different states, 
adults and children who worked 
barefoot in the field were 
heavily infected, while those who 
harbored but few 
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Fig. 39. — Relative intensity of 
hookworm infection among agricul- 
tural laborers and persons engaged 
in other occupations. 299 cases. 
Brazil 

:ngaged about the house 
Almost without exception the more in- 
contact of these people with the humid 
breed, the more severe was the infection 



earth in which the lar 
thejr exhibited. 

Contrary to expectation, the average infection of people grouped 
in villages with little or no sanitation — shopkeepers, barbers, and 
non-agricultural workers generally — proved to be not so heavy as 
that of persons living in scattered farmhouses. Even though the 
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soil in and about th« villages teeme with hookworm larvae, the people 
themselves are not in actual contact with the soil. Many inhabitants 
of rural communities, too — persons such as school teachers and plan- 
tation owners, who generally live amid good surroundings — showed 
littleiafectionbecauactheir skin did not come in contact with infected 
eoil. Residents of cities with paved streets and latrines were found 
to be lightly infected unless in recent years they had been worlten 
in the fields. 
Slow Acquisition of Hookworm Infection. Theoretically it 



s possible 






infec 



I with hookworms following a 
single exposure; the field stud- 
ies in Brazil showed that actu- 
ally this does not occur. They 
indicated, on the contrary, 
that the infection is gradually 
acquired, a worm here and 
another there, and that many 
days and weeks pass without 
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Fig. 40. — Relative intensity of 
hookworm infection among children 
working in the fields and those not 
working in the fields. Classification 
by two-year age groups. Brazil 



illustrated in Fig. 40^ which 
shows by age groups the in- 
crease in the number of hook- 
worms harbored by children. 
Those who begin work in the 
fields at eight years have an 
average infection of about fif- 
teen worms each. Until the 
fourteenth year this infection 
increases at the rate of about 
fifty worms a year, or approxi- 
mately one a week. Children 
who do not work in the fields 
gain only one worm every six 
weeks, or eight a year. 

At ten years of age, less than 
IS each. This means that they 






half of the children have t( 

have picked up on the average not quite one worm a yi 

single child of all those eiamined who were ten years of 

harbored 150 hookworms. Nevertheless, many of then 

working continuously in the fields and for more than two years bad 

been conBtaatly exposed to the heavily infected soil. 

The slow acquisition of the infection was further demonstrated in 
a group of Japanese colonists engaged in field work in Brazil. Some 
of them had been working in highly infected soil for about two years, 
but had only begun to lose the Ancylostomes which they had brought 
with them from Japan and to acquire the Necators which are common 
to Brazil. Other Japanese on the same faienda who had been tn 
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Brazil for more than four yean had acquired a large number of 
Necators, though even by the end of this period they had not ac- 
quired BO many of the latter species as the average number bar- 
bored by native Braliliana who worited side by aide with them 
(Fig, 41), In another instance a woman eighteen years of age who 
had been a servant in a city home all her life until her nr 
colonist, when she began to spi 
had Dot acquired a single hookworm 
after four months' service, despite 
the fact that the soil in which she 
vrorked was heavily infected. 

Slow Loss of Hookworm in- 
fection. The infection that is 
gained 90 slowly is also slowly lost. 
This was demonstrated by the fol- 
lowing instances. A study of a group 
of people in a village in the state of 
Rio gave an average of twenty-eight 
worms among those who did no held 
work. Two members of this group, 
a brother and a sister eighteen and 
twenty-one years of age, respectively, 
bad worked in the fields from child- 
hood until three years previously, 
when their father moved to the vil- 
lage, became more prosperous, and 
provided bia children with shoea. 
The brother and the sister then gave 
up field work and lived under com- 
paratively good hygienic conditions, 
but when eiamined still harbored 318 
and 233 worma, respectively. The 
average infection of field workers in 




the 
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Fig. 41,— Slow acquisition of 
hookworm infection. It takes 
Japanese field laborers in Brazil 
from four to eight years to ac- 
quire any considerable num- 
ber of Necators, the species 
of hookworm c ' 

New World 



village a 

of twenty-three years who had left the fields four years previously to 
work in the kitchenof a wealthy landowner, where she was surrounded 
by the best sanitary conditions, when examined still harbored 369 
worms. Another young woman who, after having worked for years in 
the fields, had been married three years previously and had since de- 
voted herself to housework, yielded when treated a total of 379 worms. 
Effect of Shoea on Infection. Any factor that limits or pre- 
vents the contact of bare feet with humid earth should lower the 
degree of infection. Drs. Darling and Smillie gave attention to 
the USE of shoes as a factor of this kind. In rural Brazil it ii 
almost the universal custom to go barefoot, partly because of the 
e which results from wearing shoes and partly because 
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ihoe* are *o eipenitve. When working in the field, children never 
weir them, tad idult* only rarely. 

Groupi of adult laborers were ttudied in three widely scattered 
localitiei having condition* practically identical with reipect to food, 
shelter, and type of work. From adult ihoe-wearen an average of 
27 worms per case wa* obtained; from barefoot field laborer* 
working side by side with the shoe-wearers, an average of 255 worm* 
per case (Fig. 42). In the family of a Spanish colonist there were 
til adults who wore in the field 
a simple, crude, home-made 
shoe, and four children who went 
barefoot. From the adult) the 
average number of hookworms 
obtained was 40; from the 
children, who should normally 
have harbored far fewer worms 
than the adult*, 226. 

Hookwonn a DlKSse of 
Youni Adulti. So far a* rep- 
resentative Brazilian areas are 
concerned, the investigations of 
Darling and Smillie have shown 
that hookworm disease it a 
disease of youths and young 
adults, particularly males. It 
makes its most severe attack 
on persons between fifteen and 
forty-five years of age^in the 
productive period of life. Fig. 
43 shows that the number of 
worms harbored by males rap- 
idly increases up to the fif- 
teenth year; there is then a 
gradual, slow, and steady in- 
crease throughout the active 
period of life, with finally a break between the ages of forty-five 
and fifty and a strikingly abrupt diminution after the latter age. 

When the field laborer between twenty and forty-five becomes 
infected with many more than 200 to 300 hookworms — the average 
for hit age period — he becomes unable to spend so many hours in the 
field as do bis less heavily infected fellow-workmen. His enforced 
absence from the field for a part of the working day lessens hit op- 
portunities for acquiring new infection. A certain number of the 
worms already harbored die off from natural causes and are elimi- 
nated. A* the worms cannot multiply within the body, the Infection 
then automatically becomes lighter. 

Thus the average infection of 200 to 300 hookworms is maintained 
for twenty year* through the economic necessity of earning a living in 
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Fig. 42.— Effect of ehoeiincon trol- 
ling hookworm infection. Worms 
harbored by field workers wearing 
shoes compared with number har- 
bored by those not wearing them. 
Three coffee plantations [n Brazil 
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the fieldi, where the laborer ac- 
quires infection, and the neces- 
>ity of resting at home from 
hia labors because of weaknesi, 
where he ■lowlj' loiei infection. 
For the body- defense forces the 
battle i» a losing one, however; 
the break in health and strength 
finally comes between forty-live 
and fifty years of age. After the 
latter age the avenge laborer in 
Brazil is old and broken, and to 
preserve his health mu«t give up 
a large part of hi* field work 
and begin to wear shoes regu- 
larly. 

ComparatlTe Infection 
amonft Males and Females. 
A test which included 562 males 
and females ranging in age from 
five to fifty years or more, 
showed that children under ten 




Fig. 43. — Average number of 
hookworms harbored, by age 
groups. Based oneiaroinationof 
381 infected males. Brazil 



years of age harbor very few 
worms, girls a few less than 
boyt. The next decade showed 
in both sexes a tremendous in- 

is the period during which the 
children go to work in the fields, 
the girls usually taking up the 
hoe a little later than the boys 
and working side by side with 
them. From twenty to forty- 
five the average number of 
hookworms harbored by the 

very high, while the average 
number of worms harbored by 



the 



falls after 



eighteenth or nineteenth year,' 
when they usually marry, as- 
^ Bume household duties, and 

BMed on SM cases. Brazil". Note thenceforward devote but little 
that females harbor far fewer worms time to work in the fields 
than males (Fig. 44). 
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Hookworm Diaease in ChUdren.- A apecul nudj vnt made of 

the severity of hookworm disease in children. No children under four 

were included in the studies and very few under six, became it ii 

difficult to secure all the stools passed by very small children. The 

test included 246 infected males 

and 147infected females ranging 

age from four to twenty-four 



yea I 



and r 



all 



of society in Brazil. 
They were chiefly, however, the 
children of field laborers. In 
the nnin they had never been 
to school, had never worn shoes, 
and had always lived within a 
radius of five miles of their 
homes. The results were sub- 
divided by sei and tabulated ac- 
cording to two-year age groups 
(Fig. 45). 

The number of worms har- 
bored was shown to increase 
gradually and progressively > 



the 






age. 



had almost no hoo k worms j those 
Fig. 45.— Severity of hookworm f^on, five to eight, very few. 
mfectjon by sex and age groups. Childrenovereight who worked 
in the fields were heavily in- 
fected. Among males after the 
eighteenth to nineteenth year 
e incidence continued to rise; among females, for the reason pre- 
jusly explained, there was a sudden drop in the incidence. 



METHOD OP CONDUCTING WORM-COUNT STUDIES 

In conaucting worm-counl eiperiments a large number of indi- 
viduals are registered in the communities selected for study, and 
their hemoglobin indices are determined with the Dare apparatus. 
In each community a representative group is then chosen for treat- 
ment and further study. This group usually consists of twenty- 
eight or thirty persons, two thirds of whom are adults over fifteen 
years of age and one third children from eight to fifteen. Records 
for each individual give the name, age, sex, occupation, and hemo- 
globin index; whether or not the spleen is palpable; whether there 
has been previous malaria or previous anthelmintic treatment; and 
the results of the preliminary microscopic examination of the stools 
for hookworm ova. 
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The firtt treatment adminiateted to a patient is termed the trial 
treatment. It varies according to the factors that are to be studied. 
Ten or fifteen days after the trial treatment, the test treatment it 
given to remove all of the hookworms that have remained after the 
trial treatment. An interval of this length should be allowed for the 
thorough eicrction of the medicine administered in the trial treat- 
ment. The test treatment is always the same. It consists of a 
saline purge given at 8 p. m., followed the next morning by 3 mils of 
chenopodium administered in three equally divided doses, the lirst 
at 7, the second at 8, and the third at 9 o'clock. A final purge is 
given at 10:30 a. m. For children the dose of chenopodium ia re- 
duced to l.S mils in three equally divided portions. 

To facilitate identification and to avoid confusion in handling the 
stools, each patient who has been treated is tagged on the wrist with 
a number and receives a chamber-pot which bears the same number. 
During the treatment careful entry is made of the hour of adminis- 
tration and the amount of the purge, the dosage of the anthelmin- 
tic, and the time of treatment. All symptoms, however trivial, are 
recorded. The entire stools arc laved in the numbered chamber-pot 
for twenty-four hours after treatment, when the patient is given a 
second pot in which he saves his stools another twenty-four hours. 
The stools are carefully washed through No. 40 copper gauze on the 
day when they are received, and all the worms are picked out, 
counted, and dassilied. 
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There aie at least two meam by which treatment for hookworm 
disease may be made more readily available to the many million 
inhabitants of tropical and subtropical countries who are under the 
burden of a heavy hookworm infection: preliminary microscopic 
examination can be omitted in regions of heavy infection; and an 
efficienl treatment can be administered as a routine, with the CX' 
pectation that effective sanitation and post-campaign treatment will 
eliminate whatever light infection remains. 

Impracticability of Inalattng Upon Absolute Cure. Large 
numbers of worm-count studies conducted by Darling and Smillie 
have ihown that two standard treatmenu (1.5 mils each) of oil of 
cbenopodium remove an average of 95 per cent of the hookworm* 
harbored, and that three treatments remove an average of 98 10 99 
per cent of all worms. Further medication to remove the few worms 
that remain after two or three treatments is hardly worth the effort. 
Moreover, since it has been shown that diagnosis by microscopic 
examination fails in about 50 per cent of lightly infected cases, it it 
difficult to determine accurately whether any worms remain in in- 
fected persons who have taken two or more treatments. In view 
of these facts, several countries have adopted modified working 
methods to accelerate the rate of treatment. 

Experlmeatal Plan of CQntrol for Ceylon Eatates. More 
than 99 per cent of the Tamil laboring population of Ceylon are in- 
fected with hookworms. Preliminary fecal examination is therefore 
omitted in the case of all except 10 or 20 per cent of the laborers on 
each estate. If the specimens obtained »how over 80 per cent 
infection, the whole labor force, except persons less than a year old, 
those physically unfit for treatment, and pregnant women beyond the 
third month, are given one or two medium doses of chenopodium with 
an interval of one week between. All are examined clinically before- 
hand to be sure that they arc fit to take treatment. Ten days after 
the first or second treatment, fecal specimens are obtained from all 
those who have been treated. Persons whom the microscope indi- 
cates to be positive after two treatments arc given a third treatment. 

Modified Control Program in Trinidad and Papua. In 
certain rural districts of Trinidad where the population is so widely 
scattered that an intensive campaign would of necessity make it) 
way very slowly, a modified control program has been put into opera- 
tion for the purpose of rapidly reducing mass infection. A treatment 
center is established in each district, a census is madeof the entire popu- 
lation, and all persons are given one microscopic examination. Those 
74 
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found to harbor hookworms are urged to report for treatment at the 
community center. Four treatments are adminiBtered Co each indi- 
vidual. No re-examinations are made, since previous experience in 
Trinidad has shown that four treatmenta (thymol is the drug com- 
monly employed) cure 98 per cent of all patients treated. 

In Papua, also, a special plan of work has been developed for 
extending control measures rapidly throughout the island. At the 
time of the initial survey of each estate an adequate number of sani- 
tary latrines are installed and all laborers arc given one treatment. 
The staff then moves on to the neit estate, leaving a supply of anthel- 
mintics in charge of a responsible person, who is commissioned to 
administer treatment systematically to all natives twice a year. It 
is believed that this plan.will succeed in reducing mass infection, and 
that subsequently more intensive methods may be applied. 

Modified Worklnft Plan Tentatively Adopted for Brazil. In 
Brazil, too, where more than ten million people, scattered over a vast 
and sparsely settled area, are awaiting treatment, conservative modi- 
fication has been made of the plan originally followed. This modi- 
fied procedure involves a census of the community; one, and only 
one, microscopic examination of all persons;' and two treatments of 
oil of chenopodium administered with an interval of ten days to each 
infected person. Individuals with hemoglobin below 60 are treated 
three times without additional microscopic examination, unless ma- 
laria is a controlling factor in the anemia. In addition, all persons 
suffering from any form of intestinal helminthiasis whatever are 
treated once, as well as all the member* of any family which contains 
even one infected individual. It is believed that thU plan will reach 
all infected persons and succeed in eliminating at least 95 per cent 
of the intestinal parasites they harbor. Systematic effort is made 
during the treatment campaign to secure the construction of latrines 
at all the homes and to bring the people to understand the impor- 
tance of using them as a safeguard against re-infection. 

Treatment Inadequate as Sole Means of Control. Experi- 
ence in many parts of the world has demonstrated that hookworm 
disease cannot be effectively controlled by treatment alone; if the 
benefits are to be other than transitory, treatment must be preceded 
or accompanied by adequate precautions against re-infection. This 
fact has been forcefully demonstrated in Ceylon, Trinidad, St. 
Vincent, Nicaragua, and various other countries in which control 
measures have been carried out. Between the years 1904 and 1910 
approximately 288,000 Porto Ricans were treated for hookworm 
disease by the Anemia Commission under Ashford, King, and 
Guiteras, and striking benefits were conferred over vast areas, but 
there is still a high incidence of infection in Porto Rico because much 
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bad to be done in the way of preliminary education before sanitary 
meaiurei could be introduced.' 

The hittory of hookworm work in the republic of Colombia illut- 
trates anew the neceaaity of accompanying hookworm treatment with 
preventive measurei. Since 1895, tpasmodic cl 



o relieve the infectit 
best merely palliative because of failu 
The aurvey conducted during 1920 hi 
pertons previously treated the infecti 



t to ii 



t they have proved a 



e the 



e of lat 



ght out the fact that among 
n rate was still SI. 7 per cent, 
ipared with the rate of 76.9 
per cent for the general population 
irrespective of whether they had been 
previously .treated. Treatment of 
the people is worth while as a means 
of reducing mass infection and as an 
iducational feature that may be ex- 



> the 



use of sanitary 

adequate, however, as the sole mcai- 

Spr«ad of Disease Through 
Lack of Latrlnea. In Colomhia, 
despite the fact that intermittent 
efforts to stamp out the disease 
had been going on for twenty-five 
years, more than 95 per cent of the 
rural homes were found, at the time 
of the 1920 survey, to he without 
latrine accommodation. Even in 
the larger towns — with the eiception 
of Bogoti — there was no established 
system of night soil disposal: each 
householder was left to follow his own 
ices and many of them made not 
n the slightest pretense at sani- 
on. The feculent soil that results 
from such conditions forms, as one 
would expect, a constant menace to the public health. Of a total 
of 8,465 persons examined during the progress of the survey, it was 
found that only 646, or 7.6 per cent, were in the habit of using la- 
trines. Among these persons the rate of hookworm incidence was 
only 40.8 per cent, as compared with the rate of SI. 2 per cent among 
persons who did not use latrines (Fig. 48). Similarly, the survey of 



Fig. 48.— Rfile of latrines 
in controlling liookworm dis- 
ease. Comparative incidence 
(bated on examination of 8,465 
ca*es) of the disease among 
users and non-users of latrines. 
Colombia 
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SantaCatharina showed thai onl7S7pcrccntof thep«raoQ»«boregu- 
lady used latrines weic infected with hookworm diseaae, as compared 
with S7 per cent infection among the persont who did not use them. 
None of the numerous tea eststeB visited in Madrai presidency, 
India, were found to be provided with latrine accommodationa 



for their laborers. Soil pollutiot 
accounted in large measure for 
the almost universal infection 
among the laborers. Similarly, 
in rural districts lying along the 
littoral of Brazil, where practi- 
cally all of the people are in- 
fected, it is a rare thing for 
the homes to be provided with 
latrines. Of 2,875 rural homes 
inspected in the district of 
Jacarepagua, located only fif- 
teen miles from the Federal 
capital, 78 per cent were found 
to be without latrinea at the 
beginning of control wotkj and 
reports from Sio Paulo, Paran j, 
Santa Catharina, and other 
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Fig. 51. — Effectiveness of latrioeB 
in preventing spread of bookworm in- 
Fection, Central Mahf area, Sey- 
chelles Islands. Compare incidence 
of infection in first campaign, when 
there were few latrines, with that in 
second campaign, when latrine ac- 
commodation was almost adequate' 



In the town of Guaratuba in 
the state of Parani, with 600 
inhabitants, there was only one 
latrine, of the pit type. Of 
1,423 homes inspected In the 
municipality of Aguas Virtu- 
osas in the state of Minas 
Geraes, gS.5 per cent had 
either no privies or privies in- 
adequate for preventing pollu- 
tion of the soil. 

Recent Survey of Panama and Colon. The important r61e of 
sanitation in the control of hookworm infection was well brought out 
by work conducted during 1920 among school children in the cities of 
Panama and Colon. In type of soil, in elevation, and in climatic 
conditions these cities do not differ from the rural regions surrounding 
them, nor are the habits of their people essentially unlike those of 
their rural neighbors. From the standpoint of hookworm infection 
the fundamental difference lies in the fact that since the American 
occupation in 1904 the cities have had a modern system of sanitation. 

>Ttae (act Ibat latrineg are encted does not guanuilee that tbey will be leiuUrlir 
tiwd. Non-uee of latrinei on the part of some of the populadoo. « fallute to erect 
Che latrines soon enough after treatment in the fint canpolgn, may account for 
the 53 per cent infectioD recvrded in the Kcond campaictu 
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Two thouisiid twcDty-OQc (2,021) children were eiamioed for 
bookworm diicue in the«e citie*. Of these, only 60B, or 30.1 per 
ceat, were found infected. Tbi» i* in striking contrast to the rate of 
99.2 per cent established during the past two years by the era 
don of 8,791 children in interior sectioni of the republic, where 
tation practically doci not exist. When all children who had ri 
in or viiiled rural redoes were excluded from the city stat 
there remained only 229, or 11.3 per cent of those examined, who had 
apparently acquired their infection within the city limits. This rate 
is 8S.6 per cent lower than that which obtained among children in 
other sectioni of the republic. 

importance of Advance Sanitation. Nowhere has the effect- 
iveness of adequate preliminary sanitation been better demonstrated 
than in the mines of Australia. Experience with hookworm disease 
in the mines of America and Europe had caused appreheniion lest the 
deep and warm mines of southern Australia had similarly become 
infected. The Australian mines present conditions of soil, tempera- 
ture, and humidity that are favorable for hookworm disease, and 
have derived at least a part of their labor force from regions of the 
earth where mine or surface infection is known to ciist. Yet the 
examination during 1920 of over four thousand miners and mine 
employes in South Australia, Victoria, and New South Wales failed 
to reveal a single case of hookworm infection. The principal factor 
which has kept the mines of Australia free from hookworm it the 
precsutiona which the mine management and the miners themselves 
have taken to guard against soil pollution. A system of pail latrines, 
placed in use when the mines were first opened, has ever since been 
cleanly maintained and regularly used. 

Government Intereat in Advance Sanitation, in practically 
all countries where work is now under way it is not difficult to secure 
the installation of sufficient latrines, usually in advance of treatment. 
The next step — to secure and enforce a system of inspection to guar- 
antee thdr continued use — is less easy. This remains after three 
years the outstanding problem of the work in Ceylon. The move- 
ment for advance sanitation that originated in that colony in 1917 
is now making itself felt in Australia, the Seychelles, Papua, the West 
Indies, Central America, and Colombia. In British Guiana a budget 
of $100,000 annually for a period of five years has been voted for 
sanitary improvement and a large part of this will be spent in sani- 
tating areas in advance of hookworm treatment; in Trinidad, 
£50,000 of a new £1,000,000 bond issue has been allotted for 
sanitation; in Grenada satisfactory sanitary work is in progress; and 
in Jamaica and Porto Rico definite provision has been made for 
preUminary sanitation and for co-operation in control measures. 
In ail countries the practical sanitary work demanded in the hook- 
worm control demonstrations it resulting in the upbuilding of per- 
manent sanitary agencies. 
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Fig. 52. — Excellent sanitary conditions have prevented 
hookworm disease from gaining a foothold in the mines of 
Australia. View of interior of change house, South Mine, 
Broken Hill, New South Wales 



Fig. 53. — Surface latrine showing pails for use under- 
ground. Zinc Corporation Mine. Australia. Latrines 
are used by all employes, underground and surface 



MyGoot^lc 



D.qil.zMBlG001^le 



HOOKWORM CONTROL 



85 
liking 



Adrance SHnltatlon in Colombia. Colombii 
itriking progrcs» in securing the installation and us 
advance of the carrying out of furlhei hookwor 
treatment. At the beginning of operations, June 14, 1920, only 3 
per cent of the 51,911 homes inspected were provided with latrine 
accommodations of any description; on December 31, 1920, about 50 
per cent of these horaes were provided with satisfactory conveniences. 
The total latrines erected during the six-months period numbered 
25,246. The plantations made an especially good showing in latrine 
building, many of them attain- 
ing « record of 100 per cent. 
Staff members were not sent to 
examine and treat the people 
In any area until all necessary 
latrines bad been built. So 
ready, however, were the peo- 
ple to comply with the sani- 
tary regulations that it was 
impossible to provide ditpen- 
sary unit* r»pidly enough to 
keep pace with the program of 



Fig. SS. — Reduction of hookworm 
infection on five estates of the Verc 
Area, Jamaica. Comparative Inci- 
dence of Infection In first and sec- 

d campaigns 



Orftanlzatlan of Sanitary 
Department In Colombia. 

The sanitary work In Colombia 
is entrusted to a permanently 
organized Government depart- 
ment vested with police pow- 
ers. This division was created 
by special decree on February 
5, 1920. Its personnel, c 
ing in June of two field direc- 
tors and eight sanitary Inspec- 
tors, had by October 15 been 
enlarged to include seven field 
directors and sixty-five sanitary inspectors. 

into seven squads to operate in seven provinces, a sanitary Inspector 
being assigned to each municiplo (or district) of the province. Gov- 
ernment makes latrine construction obligatory upon all proprietors of 
habitable houses. Failure to construct a latrine within twenty days 
after notification is punishable by a fine of from twenty to forty 
pesos. All members of the division have power to impose fine* and 
to make them effective. 

Advance Sanitation in Central America. In Nicaragua, at 
the close of the third quarter of 1920, the work entered definitely on 
a new phase — that of carrying out curative measures in areas where 
there had been advance sanitation. In the early work in this 
country preventive measures were out of the quettion. In the entire 
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are» where curative work was i>n6tt way at the close of 1910, 75 per 
cent of the homei bad been provided with a good type of latrine at 
least six montbt in advance of tlie opening of the work. The area 
wherein operation! will be conducted during the Grat six months of 
1921 has already accomplished 90 per cent of privy construction. 

In Panama, too, there has been developed a new plan of work 
whereby the entire »taff will be concentrated in one province and 
lanitary construction will precede treatment. In Salvador the staff 
has endeavored so far as possible to precede relief measures by sani- 
tary campaigns especially 

of latrines. While progress 
in the latter country during 
1920 has been somewhat 
slow, it has nevertheless been 
distinctly more encouraging 
than in former years. It 
I unfortunately Itill oeces- 
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Fig. S6.— Rcduc 






hookworm infection following control 
measures, infected persons who i 

Juired more than two treatments to cu 
rst campaign and second campaign 
compared. Five estates of Vere Area. 



(jf provided with lat 



fifth* 

s, but 

the provision of even three 
fifths of the homes with 
sanitary conveniences is a 
step in the right direction 
d the proportion may be 
increased as time goes on. 
Sanitary Progress In Brazil. Of the eighteen Brar.ilian areas 
in which co-operative control demonstrations were carried out in 
1920, satisfactory sanitary progress is reported from only four: 
Jacarepagoa in the Federal District, Guaratuba in the state of 
Parani, and Itajahy and Florianopolls in the state of Santa Cath- 
arina. In the municipality of Jacarepagua all houses near small 
centers of population now have latrines. The only houses remaining 
unsupplied are scattered undely throughout the hills on the out- 
skirts of the area. The intensive work in this district closed on 
June 30, but the sanitary work continues and a permanent force 
of sanitary inspectors will be maintained indefinitely. By the end 
of 1921 il is hoped that all permanent habitations in the district 
will be provided with latrines of one type or another. In the state 
of Sao Paulo Government has adopted a sanitary code and will in- 
augurate at once active efforts to enforce it. Past progress here 
has been due mainly to the effort of owners of coffee farms, who, 
oftentimes in advance of the treatment campaign, have made pro- 
vision for installing Utrines. 

Reductloti of Hookworm Infection. With a view to deter- 
mining the degree of success achieved by measures for the control of 
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Fig. 58. — Well built pail latrine and incinerator. Ceylon 



Fig. 59. — Excellent type of pit latrines for 
Kept lighted at night. Ceylon 
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hootworm disease, re-surveya have been made from time to time of 
areas in which operations had been conducted in earlier years. The 
re-surveys conducted during 1920 in Jamaica and in the county o( 
E«casu, CoMa Rica, showed that control operations had effected *ub- 
stantial reductions in the incidence of the disease. On the Vere Es- 
tates in Jamaica, at the time of the original campaign in November, 
1919, the rate of infection was 4S per cent; at the time of the re-survey 
in 1920 it was only 10 per cent 
(Fig, 55, page 85). The infec- 
tion rale in the county of Escasii 
was S9 pet cent in 1917; in 1920 
re-ezamination of ninety-three 
persons whose treatment bad 
been completed three years 
earlier showed an infection rate 
of J2 per cent — a reduction of 
27 per cent. 

Twelve representative coun- 
ties of four southern slates were 
also re-surveyed in 1920. The 
ststistics indicate that the aver- 
age infection rate of S9.7 per 
cent which prevailed at the time 
of the initial survey in 1911 had 
been reduced to 21.7 per cent at 
the time of the re-survey in 
1920— a reduction of 38,0 per 
cent (Fig, 16, page 29). 

Persons found on a second 
survey to be re-infected with 

smaller number of worms than 
they harbored at the time of 
their first treatment. Of 286 
re-infected persons treated dur- 
ing the second campaign on the 
Vere Estates in Jamaica, 78 per 
cent were freed of worms by two treatments, and in not » single 
instance were more than four treatments necessary (Fig. 56). In 
the first campaign in this area, on the other hand, the treatment 
of only 58 per cent of the patients was completed by two treatments, 
and in some cases it had been necessary to give as many as ten treat- 
ments. In the Seychelles Islands, again, 70.8 per cent of the total 
number of persons freed of worms in a rc-carapalgn were relieved of 
their infection by two treatments, as compared with only 40,J per 
cent in the first campaign one and one-half years earlier (Fig. 60).' 
■All of these re-*uivev fiiuRS are based OD search with themkroKopetoremla 



Fig. 60. — Reduction of infection 
ill Seychelles Islands, Incidence of 
infection in first and second cam- 
paigns compared. The lightness of 
the infection in the second campaign 
will be seen by comparing the two 
bars to the right, which indicate the 
percentage of infected persons who 
required more than two treatments 
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DIAGNOSIS AND TREATMENT OF HOOKWORM 
DISEASE 

Hookworm infection ias,y be diagnosed by ad mini ate ring a vermi- 
fuge and searching the stools foi hookworms, or by omitting the 
vermifuge and microscopically examining specimens of feces for ova. 
It has been customary in field worli to rely almost wholly upon varia- 
tions of the latter method. There are culture methods by which the 
presence of the infection may be demonstrated, but these are hardly 
practicable for field use. 



DIAGNOSIS BY MICROSCOPIC EXAMINATION 

In areas where less than 85 per cent at the people are infected, 
it is desirable, before administering treatment, to determine whether 
the infection is present by microscopically eiamining the feces. Sev- 
eral means of making the examination have been developed, of which 
the simplest is the plain smear method. This coniists of mixing on 
a two-by-three-inch slide a small portion of fecal matter with a few 
drops of water, and eiamining by low power magnification three 
films made from the mixture. 

A more accurate diagnosis can be made with the aid of the centri- 
fuge. When this method is used, a portion of the fecal ipedmen it 
thoroughly stirred in a metal cone with five times its volume of water 
and allowed to settle for a few minutes. Then the supernatant fluid, 
with ten times its volume of water, i) poured into a centrifuge tube 
and centrifuged rapidly for five minutes. At the end of this time 
slides for examination with the microscope are prepared from the 
deposit on the corL of the tube. 

Methods of Detectli^ Ova in Ll^tly Infected Specimen!. 

Both the plain smear and the centrifuge method, though reasonably 
dependable when large or moderate numbers of hookworms are har- 
bored, fail to diagnose accurately a considerable proponion of light 
infections. The need for a microscopic technique which would suc- 
ceed where these fail has led to the development of a number of 
methods which secure the concentration of a large number of ova od 
a slide. 

a. Lane kvUation method. Clayton Lane recommends a technique 
which he designates as the levitatlon method. In this procedure the 
sediment of a centrifuged specimen U transferred to a 
90 
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g1a)i slide, wbere it it mixed with one mil of water. Tbe slide is allowed 
to siaad for five minutes »diJ is then immersed in water and maaipu' 
lated until all coarse matter has floated free. The hookworm ova 
stick firmly to the slide and are not washed away. Lane reports that 
on an average this method results in a ten-fold concentration of ova. 

b. Glycerine-salt method. Barber in the course of his work in the 
Federated Malay States developed what is known as the glycerine- 
salt method of examination. In this the fecal specimen is diluted 
with a fluid composed of equal parts of glycerine and a saturated 
solution of magnesium sulphate. The mixture is thoroughly stirred 
and broken up with a toothpick, a process which releases the hook- 
worm ova and causes them to rise to the surface. When the upper 
part of the fluid in each container is placed on a slide, a large num- 
ber of ova are brought under the lens of the microscope. 

c. Brine fiolation-loop method. Kofoid and Barber during their 
work with the United States Army achieved good results with the 
brine flotation-loop method of examination. This process demands 
that a large fecal sample be thoroughly mixed with concentrated 
brine in a paraffin paper container of from fifty to seventy-five mils 
(two to three ounce) capacity. The coarse float is forced below the 
surface by means of a disk of steel wool, and the container is allowed 
to stand one hour. The upper film is then lifted off with a wire loop 
one-half inch in diameter and transferred to a slide for examination. 
The great advantage of this method is believed to lie in its SMy 
utilization of large samples. It eliminates to a large extent the ele- 
ment of random sampling and insure; a sufficient number of ova on 
the slide to make detection possible even when the infection is so 
light that tbe ova would be overlooked by other method* using 
smaller samples. 

d. WiUis leoitation tecknigut. Willis has developed a simplified 
levitation method which requires no apparatus other than the micro- 
scope. This procedure calls for the removal, from the tin in which 
tbe fecal specimen has been collected, of enough of the specimen ta 
leave the container not more than one-sixth full. A saturated solu- 
tion of coarse table salt is then added drop by drop to the specimen 
until the container has been filled to the brim. The mixture it thor- 
oughly stirred and allowed to stand for a few minutes to permit the 
ova to rise. A clean polished slide is then placed on the container in 
contact with the surface of tbe fluid. In a short time the ova adhere 
to the slide, which is then removed and placed under the microscope 
for examination. The advantage of this method lies in its rapidity 
and in the fact that it secures a good concentration of ova with the 
use of a smalt specimen — a factor which makes it suitable for use in 
field work, es[>ecially in remote districts where specimens have to 
be carried on horseback for many miles. 
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DIAGNOSIS BY ADMINISTRATION OF VERMIFUGE 

The most accurate method of diagnoBing hookworm iofectioD it 
by adminiscering vermicidal treatment and examining the stooli for 
worms. This method ie of especial value for determining both the 
type and the number of hookworms harbored. It is not, however, 
practicable as a routine field measure. To diagnose infection by this 
method, it is customary to administer treatment according to the 
routine method and to save all stools passed by the patient for the 
«ucceeding seventy-two hours. The patient should be restrained from 
eating vegetables with coarse fibres during this period, as these, when 
passed with the stools, may interfere with the search for worms. 

Method of Washlni Stoola. A regular routine is followed in 
washing the stools. Those that are soft or fiuid are washed at once; 
the more compact stools are mixed with water and stirred until soft. 
The washing is done by means of a jet of water played with moderate 
force into a large brass wire sieve (mesh hfty to an inch) into which 
the feces have been poured. The washed stool is distributed Into 
photographic developing trays, a small portion into each tiay. A 
dark brown tray furnishes the best background for the worms. The 
worms are then picked out with needles or with forceps and placed in 
properly numbered Petri dishes containing normal salt solution- 
Later the excess salt solution is drained off, and the worms are killed 
by flooding the dishes with boiling alcohol (70 per cent). After the 
worms are scalded, they become rigid and assume shapes that are 
characteristic of their species. This renders differentiation com- 
paratively easy and permits rapid counting of the worms. 

TREATMENT OF HOOKWORM DISEASE 

Chenopodium is now the definitely preferred anthelmintic for treat- 
ing hookworm disease. However, it sometimes has an injurious effect 
upon persons to whom it is administered. Alarming symptoms, and 
on rare occasions deaths, have been reported from various areai 
following the administration of the drug in accordance with accepted 
methods of treatment. Children are especially susceptible to it« 
toxic qualities. Of ten fatalities from chenopodium reported io 
Brazil during the Board's four years of work in that country, all but 
one occurred among children ten years of age or less. In Colombia 
during 1920 seven deaths, all of which were among children, occurred 
after treatment with chenopodium. It is essential, therefore, that 
medical ofhcers exercise careful supervision over the use of the drug 
in the field and that they prescribe for children a dosage smaller than 
is indicated by Young's rule. 

Standard Method of Administering Chenopodium. The 
standard method of administering chenopodium in field work is that 
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[leaded by Darling and Smillie ai a result of investigations in 
the Federated Malay States and in Brazil. It consists of an adult doie 
of 1.5 mils administered in freshly filled hard gelatine capsules. The 
drug is given in two equal portions, one at 6 a.m. and one at 8 a.ni. 
The last capsule is followed in two hours by a saline purge. No pre- 
liminary purge is given. The patient is allowed no food from 8 p.m. 
of the day preceding treatment until after the prescribed medication 
has been administered and the purge has acted well. At 7 a.m., 
however, a small cup of black coffee may be permitted. For children 
the dosage of chenopodium is graded according to age: those between 
five and eight years receive one drop of the vermifuge for each year 
of age; those over eight years are given two drops for each year. 
The dropper employed Is so graded that thirty drops equal one mil. 

In the Brazilian experiments ont treatment according to this 
method was found to remove 83 per cent of all hookworms present, 
and two treatments approximately 95 per cent. The treatment is 
easily and cheaply administered and produces very little discomfort, 

Efflclettcy of Chenopodium In Undivided Dosea. Darling and 
Smillie found that in so far as single treatments lyere concerned, the 
best results were obtained when chenopodium was administered in 
an undivided two-mil dose, preceded by a saline purge on the evening 
before treatment and followed two hour* after treatment by a simi- 
lar purge. With this technique 93.8 per cent of the worms harbored 
were removed by one treatment. Under hospital or dispensary condi- 
tions this technique may be employed as easily and as cheaply as the 
standard method recommended for held use. It causes less discom- 
fort to the patients than other methods, and by its provision for the 
rapid elimination of the drug it entails less danger of toiic symptoms. 
It is not, however, adapted to field conditions, especially in sparsely 
settled rural communities where the administration of a preliminary 
purge is a difficult and expensive procedure, 

Omission of Prellmlnar)' Purfte with Oil of Chenopodium, 
Many authorities hold that better results are obtained from cheno- 
podium if a pre-treatment purgative is given. The field experiments 
of Darling and Smillie, however, have indicated that a preliminary 
purge, instead of adding to the efficiency of a divided 1.5-mil dose of 
chenopodium, slightly diminishes it in the case of adults. This 
dosage preceded by a purge was found to remove 90.7 per cent of the 
worms present, whereas without the preliminary purge it removed 
91.0 per cent of all worms. There was relative failure of treatment' 
in 35 per cent of the cases receiving a preliminary purge and in 21 
per cent of the cases not receiving one. When smaller doses of cheno- 
podium were given, as in the treatment of children, preliminary pur- 
gation {''tally lowered the efficiency of the drug. A dose of .6 mil 
preceded by a purge removed only 70.6 per cent of the worms bar* 

■ In these expetimenU a treatment was cooildercd to have fi[lsl if It left the 
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bored; with prcli miliary purgation omitted it removed S5.6 per ceati 
Treatment failed in 100 per cent of the cases recciviog a preliminary 
porge »nd in only 33 per cent of those not receiving the purge. 

When a preliminary purge ia administered under field conditioai, 
it frequently ao weakena the patient as to unfit him for work the next 
day, thereby greatly prejudicing him against treatment. Often it 
cauiei extreme prostration. In tparsely settled areas iti administra- 
tion is difficult and almost doubles the cost of treatment. It sccma 
advisable therefore to omit preliminary purgation in field work. ThU 
was done during 1920 in Brazil, Ceylon, Australia, Salvador, an<l 
Guatemala. In none of these areas were there any ill effects or any 
decrease in the percentage of cures. 

Effect of Prellmiiuiry Abstinence from Food. Authorities aa 
a rule advise a very light diet during the twenty-four hours preceding 
treatment. Theoretically, abstinence from food for from fifteen to 
twenty hours before chenopodium administration should, by leaving 
the intestinal tract empty, greatly enhance the efficiency of the 
vermifuge. Field experiments conducted by Darling and Smillie, 
however, have shown that by far the best results from the cheno- 
podium arc obtained when patients are allowed their usual diet on 
the day before treatment but no food on the morning of treatment. 
When this procedure was followed and the preliminary purge omitted, 
91.0 per cent of the worm» harbored were expelled by one treatment 
(l.S mil)). When patients were allowed no solid food after 11 a.m. 
of the day before treatment and no nourishment of any kind after 5 
p.m., and when the preliminary purge was omitted, one treatment 
removed 90.1 per cent of all worms. Among persons from whom food 
was withheld, treatment failed in 60 per cent of all cases, while among 
those who received an ordinary diet on the day before treatment, 
there were only 21 per cent of failures. Moreover, prostration and 
severe toiic symptoms were universal among persons who did not 

In the case of children, who received small doses of the drug, only 
3S.6 per cent of all worms were removed when food was withheld, and 
there were 100 per cent of treatment failures; among children who 
were allowed an ordinary diet, 85.6 per cent of all worms were ex- 
pelled and there were only 33 per cent of treatment failures. 

In field work conducted in Ceylon and the Seychelles Islands, also, 
it was found that patient* who ate an ordinary meal on the afternoon 
before treatment were much less apt to suflfer collapse after the 
administration of chenopodium than those who were limited to a 
light repast. Furthermore, there was no diminution in the percentage 
of cures when a regular diet was permitted. 

Simultaneous Administration of Pood and Chenopodium. 
A teries of experiments were made by Darling and Smillie during 
1920 to determine the effect of administering food coincidently with 
cSenopodium. Patients undergoingi this test were subjected to no 
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diet rettrictiooa on the day before treatment and recnved no prelim- 
inary purge. On the morning of treatment they received .75 mil* of 
chenopodium at 6 a.m. Between 6:30 and 7 a.m. they were allowed 

250 mill of milk, 100 mils of coficc, and 200 grami of bread. At i 
a.m. they received a iccond .75-mil dote of chenopodium and at 10 
a.m. a laline purge. Thit procedure cauied no toxic lymptoms nor 
even the mild diicomforts which uiually attend treatment with cheno- 
podium, but it greatly lowered the efficiency of the drug. It removed 
only 56.2 per cent of all wormi harbored and failed in 5S per cent of 
the caies treated. 

Magnesium Sulphate Most Conunonlf Used Purgative. 
The question as to the best purge for use in connection with hookworm 
treatment has not been definitely settled. The one most extensively 
used is magnesium sulphate. The rapidity of action of this purgative 
has been found to vary in inverse proportion to its concentration. 
Elxperience in Ceylon ha; shown that when a strong solution is ad- 
ministered, catharsis is often delayed until evening of the day of 
treatment, or even until the next morning. A weaker solution (two 
pounds of salt to a gallon of water, or about one and one-half dram* 
to the ounce) gives much prompter action and is less apt to caase 
griping or collapse. The most satisfactory dosage of this weaker 
solution of magnesium sulphate appears to be two and one half 
ounces for adult males and two ounces for adult females. 

Compound Jalap Powder an Efficient Purfte. Washburn 
report* that in his recent work in Jamaica he used compound jalap 
powder with much success as a substitute for magnesium sulphate. 
The drug was given in capsule form, both as a preliminary purge and 
coincidently with the vermifuge. For the preliminary purge it wat 
mixed with a small amount of powdered charcoal and administered 
to adults in dotes of thirty to forty grains.^ In the treatment cap- 
sule it was compounded with thymol in the same manner and same 
amount! at milk sugar or bicarbonate of loda. When chenopodium 
was used, the jalap was placed in the capsule and the oil was dropped 
upon it. At a preliminary purge, compound jalap powder does not 
act to rapidly as magnesium sulphate; it can therefore be given on 
the afternoon instead of the evening preceding treatment, and the 
nurse is saved the necessity of visiting hit patients at night. A final 
purge is not required when jalap it added to the treatment captule, 
and an extra dose of purgative it not found necessary in so many 
instancei a* when a tingle dose of magnesium sulphate it given after 
vermifuge treatment. The powder is cheaper than magnesium iul- 
phate, easier to administer, and not disagreeable to take. 

Castor Oil Used Successfully with Chenopodium. Many 
authorities have found castor oil a satisfactory purge for use with 

> The powdered chaicoal wai mixed with the jalap uvd !n the capsule given for 
the preliminaty putae In order to darken the capnilc and thus reiider it eaiUy 
dlMinculihable Inm the tieatment capiuk rrf thymol and jalap. 



D.qil.zMBlG001^le 



100 INTERNATIONAL HEALTH BOARD 

chenopodium. SiUnt'i experiment* thowed thai the reiiitance of 
■nimiU to the toxic effect of chenopodium was much greater when the 
drug waa pieccded by a dose of castor oil. Qusntitiea of chenopodium 
which invariabl}' caused the death of animals when administered 
without castor oil, were received without symptoms of poisoning 
when the oil was given shortly before or after the vermifuge. Hall 
and Wigdor in their ciperimental treatment of 220 dogs found that 
when caitor oil and chenopodium were administered aimultaneoutly, 
good purgation was obtaiaed and a high degree of protection wm 
aecured against gastro-intestinal irritation and the toxic effects of 
the vermifuge. 

In Nicaragua during 1920 Molloy compared the cases receiving 
magnesium sulphate after chenopodium with those receiving castor 
oil. The latter group experienced practically no serious after-effects; 
in the former, severe symptoms were common. Persons suffering 
from inanition frequently experienced extreme proatration after tak- 
ing magnesium sulphate. Following these observations Molloy ad- 
ministered, to all hookworm patients who showed evidence of severe 
debility, castor oil before, with, and after chenopodium. In less 
extreme cases of debility he administered chenopodium in half an 
ounce of castor oil, and gave a small dose of magnesium sulphate 
two hours after the last dose of vermifuge. Furthermore, he gave a 
dose of castor oil immediately to all persons who presented symp- 
toms of poisoning following treatment with chenopodium.' No 
serious cases of poisoning occurred after the institution of these 



Standard Technique of Thymol Admlnlstratloa. In the 

countries where thymol is used, the dosage most commonly employed 
is that recommended by Stiles, Dock, Howard, Bass, and others of 
wide experience in the treatment of hookworm disease. It is based 
upon sixty grains as the maximum for an adult, preceded and fol- 
lowed by an active saline purgative. Children from one to five years 
of age receive from three to live grains o( the thymol; those from six 
to ten, from ten to fifteen grains; and those from eleven to fifteen, 
from fifteen to thirty grains. Persons between sixteen and twenty 
years of age receive from thirty to forty grains; those between twenty- 
one and fifty years, from forty-five to sixty grains; and those more 
than fifty years, from thirty to forty-tive grains. The drug is usually 
administered in finely powdered form, mixed with equal parts of 
milk sugar or sodium bicarbonate, it is given in two equal portions, 
and apparent — not actual — age determines the dosage. Competent 
physicians examine all patients who are to take the drug, prescribe 

> It Is wonb noUnl. howerer. that DaiUns. Barbrr. and Hacker have reported an 
eiiieiieDce dltectlr tbc odpdbIu of that indicated by Salsot's, Kail and Wisdor'a. 
and UoUoy'a resulU. In their invcadgatlona In the Orient they found tbat when 
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the proper dosage for each, and supervise the importaoi phases of 
treatment. 
Conditions Governing AdmlnlBtratlon of Thymol. Food ii 

not allowed from the time of the jirst purgative until after the final 
doie of salts ha> acted. Inasmuch as alcohol and oils, and gravy, 
butter, milk, and other fatty foods, are especially dangerous, the 
patient i« cautioned against taking them at any time during the 
period of treatment. Under field conditions it ii generally held that 
thymol should not be administered to persons suffering from acute 
diseases, such as malaria in the febrile stage or fevers of any other 
type; to those having chronic dysentery or diarrhea, organic cardiac 
or renal disease, pulmonary tuberculosis beyond the incipient stage, or 
general anasarca; to those who are extremely weak or feeble from 
old age or from other cause; or to pregnant women or women with 
serious hemorrhagic diseases of the uterus. Thymol may be adminis- 
tered to persons suffering from any of these diseases only when the 
circumstances will permit rigid control of all features connected with 
theti 
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OPERATIONS AGAINST YELLOW FEVER 

During 1920 co-operative work against yellow fever was under- 
taken In Mexico; aid wag given in the suppression of epidemics in 
Central America, in Brazil, and in Peru; sanitary surveillance was 
maintained to guard against a recurrence of the infection in Guaya- 
quil, Ecuador; and the presence of the diBcate in West Africa wa* 
investigated. Work against yellow fever was therefore under way in 
every region in which it is known to exist, and steady headway is 
being made toward its control. 

Mexico Undertakes Co-operatlTB Antl-Stegomyla Gampaiso. 
Upon invitation of Government a co-operative program for the control 
of yellow fever in Mexico was adopted toward the close of 1920. A 
decree issued by the President shortly after the arrival in Mexico City 
of Colonel T. C. Lyster, director of yellow fever work in Mexico and 
Central America, authorized the inauguratioQ of control measuret 
throughout the infected districts, provided for the creation of a 
special yellow fever commission, and set aside 50,000 pesos for carry- 
ing out the work. All control operations under the new plan arc to 
center in the Mexican Department of Health. The American per- 
sonnel will regard themselves as representatives of this department. 

During the last six months of 1920 yellow fever existed in Mexico 
from Tampico to Progreao in the east, and from Hermacilla to 
Tapachula in the west. This epidemic was checked undtfr the able 
direction of the national Board of Health. The first efforts under 
the new co-operative program will be directed toward the points of 
greatest importance. Late reports indicate that in the first area 
inspected, a zone 150 kilometers in diameter with Vera Cruz as its 
center, the incidence of the disease is low. 

Yellow Fever Eradicated from Guayaquil. One of the out- 
standing features of the yellow fever situation in 1920 was the official 
announcement made in July by the Director of Health of Ecuador 
that the disease had been entirely eradicated from that country. 
The infection, which had been present in Guayaquil since 1842, was 
brought under complete control in that city in June, 1919. Since 
then no vestige of it has reappeared, and there is every reason for 
believing that it has been permanently suppressed (Fig. 65). With 
the disappearance of yellow fever from Guayaquil it is believed that 
the last endemic focus of the disease in Ecuador has been eliminated. 
A modern water-supply system is being installed in Guayaquil. 
Until such time as it is in operation. Government inspectors will 
guard against a recurrenceof Stegomyia breeding by maintaining strict 
supervision of all water containers. On November 29, 1920, Govern- 
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ment tstumed full re«pon- 
libility for the continued 
■DBintenince of the work, 
and the Board't repreien- 
tative withdrew from the 
country. 

Reappearance of Yellow 
Ferer In Central Amer- 
ica. In Central America 
outbreslia of yellow fever 
occurred during 1920 in 
Salvador and Guatemala. 
A few iporadic caaea were 
reported in Nicaragua. In 
Salvador the diieate waa 
firat detected in the coastal 
plain city of Sonaonate, 
where a large military de- 
tachment recruited from all 
parti of the Republic had 
been gathered to tuppreas 
a threatened revoli 
Many of the 






Fig. 6S.^Incidence of yeilow fever in 

Guayaquil, Ecuador, 19J8-1920. The 

had disease has been completely eradicated 

■ from high altitudes ^"'"^ ^^'^ "^'^^ "* ^'"^ result of anti- 

thcrefnrc nrMi.im. mosquito meaaurra instituted there in 

tnereiore non im fj^^^^ber, 1918. Since May, 1919, there 

t been a single caae 



May 22 [^^^ ^, 
and Auguit 21 there were 
fifty-sii known caaes of yellow fever in Sonaonate. The city wa* 
placed under atrict quarantine, but despite thit precaution the 
disease spread to seven other towns in the department of Sonsonate, 
to the neighboring departments of Santa Ana and La Libertad, 
and to Usulutin. Meanwhile, imoldering foci of infection which 
had existed in the city of San Salvador ai an aftermath of the epi- 
demic of 1919 flared forth, and the disease spread rapidly to many 
■ectiona of the city. In the course of the year twenty-five local- 
itie* of the country were visited by yellow fever, and 181 cases in 
all were reported (Fig. 68, page 106). 

In Guatemala the disease appeared In early June at Los Amates, 
whither it had probably been carried by an itinerant peddler from 
Sonaonate. Between June 5 and September 11 fifteen cases were 
reported. Later nine cases appeared in La Democracia, five In Za- 
capa, and one in Virginia. 

Control Measures In Central America. The health authoritiea 
of Salvador and Guatemala at once put forth every effort to auppreaa 
these outbreaks, so that by the end of the year yellow fever had 
almost entirely diaappeared from both countries. To insure pro- 
tection against it* recrudescence, anti-mosquito measures will be 
continued in every area of infection for at lea at a year after the ap- 
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pearancc of the last case of the disease. Fish control witt pUy * 
prominent part in these operations. 

In Nicaragua and Honduras protective anti-mosquito work wal 
carried an throughout 1920 to guard against outbreaks of yellow 
fever. During the coming year these precautionary measures will 
be continued. The Central American countries have taken a deter- 
mined itaod against yellow fever. It seems that their earnest eETorts 
to control the infection must in the end win out. 

Suppression of Epidemic In Peru. The elimination of yellow 
fever from Ecuador left only one center of infection o 

' ~' ' northern Peru. 




An epidemic of the disease had broken out in that region early in 
1919 and had spread to at least ten towns by 1920. The incidence 
of the infection and the death rate were high. Under the direc- 
tion of Dr. Henry R. Carter, the Government health service or- 
ganiied energetic measures for the control of Stegomyia breeding 
throughout the area, and at length succeeded in reducing the Stego- 
myia index below the danger point. As a result yellow fever had 
disappeared from the province by the end of October, 1920.' 

ControUlng the lofectloit In BrazU. While measures were 
under way for eradicating yellow fever from the west coast of South 



'In Fehniaiy, i 



r^ver reappeared In Peru al 
X diseaK crossed the d«i ' 
>QBely populaud coastal t^ 



1 pdnt south of the 



tnth Id sevetal o( tbe mhi 

Lambayeque. The Board _ , „ 

which are bdnf conducted under the direction oi Or. He 
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Fig. 67.— Colonel T. C. Lyster, of the Board's yellc 
fever staff, administering Noguchi yellow fever ^ 
Los Amates, Guatemala 
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America, the public health lervice of Brazil wm engaged in fighting 

the infection in the lectioni of that country nhere it atill persisted. 
Early in 1919 epidemics of the infection had broken out in six of the 
northern atates of the country. Government organized a central 
yellow tever commisBion for combating these outbreaks, and each 
state where the disease existed appointed a body with similar func- 
tions. The various meatures which these organizations pursued for 
reducing the Stegomyia Index throughout the infected regions re* 
suited by the end of 1920 in yellow fever in epidemic form being 
entirely suppressed, and in endemic form being confined to the nar- 
row strip of coastal area between Bahia and Pernambuco. Out- 
breaks of the diseatc which occurred in the states of Pernambuco and 
Sergipe during 1920 were soon controlled, and during the last four 
months of the year no verified cases were reported from any part of 
the Republic. 

Pursuit of YeUow Fever In Africa. During 1920 a commission 
visited the west coast of Africa to investigate the nature of a disease 
which has prevailed in that region for some time and has frequently 
been reported as yellow fever. The commission, composed of R. E. 
Noble, M. D., Assistant Surgeon General of the United States Army; 
Joan Guiteras, M. D., Director of Public Health of Cuba; Adrian 
Stokes, M. D., Assistant to the Professor of Pathology, Trinity Col- 
lege, Dublin; A. E. Horn, M. D., of the West African Medical Service; 
and W. F. Tytler, M, D., of the staff of the Medical Research Council 
in Great Britain, arrived in Lagos, Nigeria, July 17. Here it estab- 
lished headquarters and opened a laboratory. From this point the 
members carried their investigations into Nigeria, Dahomey, the 
Gold Coast, Senegal, and Matadi in the Belgian Congo. 

Further Study Required to Determine Presence of Infection. 
A study of such vital statistics and records of epidemics as were 
available in these localities indicated that yellow fever, or an infec- 
tion closely allied to it, had existed endemicalty and epidemically for 
many years. For the period from May, 1915, to May, 1920, a total 
of eighty-sii cases of yellow fever were reported in the British West 
African colonies alone. There were also records of epidemics in 
Dahomey at various times during the period from 1905 to 1917. In 
the Belgian Congo an outbreak was reported in 1917. 

The commission remained in the West Coast area for a period of 
only fifteen weeks. During the brief time at its disposal it saw no 
authentic cases of yellow fever, nor was it able to observe any cases 
of a disease known locally at "shaura," which is reported to exist 
among the natives and to produce in its acute stages symptoms tug- 
gestive of yellow fever. To establish definitely whether this disease 
is or is not yellow fever, and whether, if it is not, yellow fever i) 
present at all, will require a longer period of time and better facilities 
for investigation than the commission had at its disposal. Indeed, 
the task of tracking down yellow fever in this area is likely to prove 
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a moat arduout one and to require prolonged local reiidence. It will 
involve (oUowiDS clue* to the diaeaie into native villasei far from the 
coaat and covering tremendous distances in aectiona where horse- 
back, hammock, and walking are the only means of travel. The 
tendency of the native* to hide all cases of disease from the authori- 
ties will also complicate the problem. The commiition has recom- 
mended that another body of investigators be sent to undertake this 
difficult study and to suggest definite measures for the suppression of 
the disease if it is found to exist. 

Un of VAcdne and Serum In Y«Uow Fever Cktntrol. Le^o- 
Spira ifCteroidei was first isolated by Noguchi in 1918 from cases of yel- 
low (ever In Guayaquil. Later (1919) the organism was obtained from 
yellow fever cases in Merida, Yucatan, and again (1920) in northern 
Peru by Noguchi and Kligler. Gastiaburu transmitted yellow fever 
to animals in Piura in 1919. Peres-Grova*, working in Vera Cruz, 
Mexico, during the summer of 1920, reproduced yellow fever in 
guinea pigs and obtained a culture. Le Blanc, of the Rockefeller 
Institute staff, also obtained a strain of the organism from a case of 
yellow fever in Vera Cruz (1921). The strains obtained by Perer- 
Grovas and Le Blanc have been found to be identical with the 
Leptospira icUroidts isolated earlier. 

The killed cultures of Leptospira icleroides were first used for pro- 
tective inoculation against yellow fever in Guayaquil in 1913, where 
427 vaccinations were carried out. The results were so encouraging 
(the morbidity rate among vaccinated and unvaccinated during the 
same period being 11 and 110 per thousand, respectively) that a 
vaccine several hundred tiroes as strong bat been made in large 
quantities and employed in Mexico by Drs. Vasconceloi and Casasu* 
of the Coniejo Superior de Salubridad; by Drs. Lyster, Bailey, and 
Vaughn in Central America; and by Drs. Lynn and Guadarrama in 
Tuxpan, Mexico. The total number of non-immune persons re- 
ported vaccinated is about 8,000. The development of protection, 
asin the case of other vaccines of this tort (anti-typhoid, for example), 
requires about ten days for completion, persons exposed to yellow 
fever just before vaccination or immediately afterwards not being 
protected by vaccination. Excluding such instances, however, there 
has been no case of yellow fever among the 8,000 persons vaccinated 
in the various localities, while among unvaccinated persons during 
the same period and in the same areas there have been about 700 
cases of the disease. 

The vaccine, by providing immunity, furniahea a rapid method for 
reducing the number of non-immune persona in areas where yellow 
fever is epidemic. By the application of sanitary measures to elim- 
inate the mosquito carrier and of vaccination in the meantime to cut 
off from the infected mosqditoet the supply of non-immune material, 
a threatening epidemic of yellow fever in Guatemala and Salvador in 
1920 is reported to have been checked within one month from the ap- 
pearance of the first casca; that is, before a second set of cases had 
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developed. The value of vacciiiBtian ■■ an emergener meaiurc doe* 
not, however, minimize the importance of the auti-mo«quito opera- 

tiont, the elimination of both factori — the DonTimmuae human being 
and the infected moiquito— being uieful in the control of yellow fever. 
A therapeutic lerum ia alio available for the treatment of yellow 
fever. It haa already been employed in 152 catei by Dri. Lylter, 
Vaughn, and Bailey in Central America; by Dra. Vatconceloi and 
Caiaaua, Lynn, and Guadarrama in Mexico; and by Dr. Hernandex 
of the Junta dc la Sanidad de Yucatan. Peraons treated before the 
third day of iltneil have almolt invariably recovered, the exceptions 
being thoie caaea in which the quantity of aerum uied wa* too amall 
to have any effect. After the fourth day of illneai the injuriea to 
organ! are so great as to be irreparable in acvere cases of yellow fever. 
By the use of the eerum the usual mortality in yellow fever, 50 to 60 
per cent, ha* been reduced to 9 per cent. 
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Id the Southern States demonatration campaigna in the control of 
hookworm diieaac have greatly stimulated the devdopmeat of full- 
time county health organizationa. Theae agencies seek to do for 
the rural people what the modern, well-equipped municipal health 
department doei for the population of the larger towne and citjea. 
The importance of this work will be appreciated when it ie remembered 
that 54 per cent of the total population of the United States is rural, 
and that in twenty-five of the 
states the rural population com- 
priaea more than three fiftha of 
the total. 

Ninety-seven countiea in 
twelve southern states had, at 
the cloaeof 1920, full-timehealth 
departments. Interest in pub- 
lic health matters has been 
stimulated, the people are vot- 
ing taxes as never before for 
health purposes, and a lanitary 
aense is beginning to manifcat 
itself. The marked increaac in 
state and county appropria- 
tions is exhibited in Fig. 69. 

In one of the atatea count}' 
health work has been in prog- 
ress for more than three years. 
At the close of 1920 work of 
this kind was being conducted in 
twenty-four of its counties hav- 
a combined rural population 
ich represented 33 per cent of 
: state's rural population. A 
summary of the results accomplished in these twenty-four counties 
showB 2S,345 persona examined and 5,469 created for bookworm 
discaae; 96,739 vaccinated against typhoid fever and 36,S10 against 
smallpox; 13,670 cases of infectious diseases quarantined; 77,573 
school children and 5,780 adulta examined for physical defects; 
and 2,354 public health meetings held, at which the total attendance 
was 253,488. In addition, 23,547 privies at rural homes were either 
constructed anew or improved to meet the requirements of the atite 
board of health. 

110 



Fig. 69. — Increase in appropria- 
tfona for K>untr health work. 
Southern Statea, 1917-1920 
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Fig. 70. — Statistical lummary of work of county health depart- 
ment for one month. Indicates range of activities undertaken. 
Southern Sutes 
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ACnVITIES OF COUNTY HEALTH DEPARTMENTS 



Fig. 70, page 111, gives a concise statistical summary of the activi* 
ticBof a typical county health department for the month of February, 
1920. During the same month there were seventy other county 
health departments in twelve Southern States engaged in similar 
activities. It will be seen that attention centers in the prevention 
of soil pollution and its attending diseases, such as typhoid fever, 
infant diarrhea, the dysenteries, and hookworm; in life eilcnsion 
vrork; in the medical inspection and treatment of school children; 
the quarantine of infectious diseases; the prevention of tubercu- 
losis; and in infant welfare. 
Effort is made to stress the fun- 
damental principles of healthful 
living, to develop an accurate 
system of reporting vital statis- 
tics, and to establish at least 
the nucleus of a public health 
laboratory service. 

Prevention of Soil Pollu- 
tion. This phase of the work 
seeks primarily 1 




lallat 



and I! 



Fig. 71. — Deaths from typhoid 
fever in North Carolina, 1917 to 
1919 

there a 



tary latrine at every home. 
Inspectors of the health depart- 
ment visit the homes through- 
out the county, make sanitary 
inspections, and leave behind 
them plans and specifications 
for approved latrines. The in- 
spectors later repeat their visit* 
to observe whether the improve- 
ment recommended has been 
made. Their task is simplified 



: the 



aces requiring the use of latrines; 
tors merely see that the law is enforced. The activities against 
soil pollution also include the making of examinations for hook- 
worm disease and the treatment of those who are found to be 
Infected. 

Medical InspectloD and Dental Service for Rural Children. 
The school children of the county are medically inspected in order to 
obtain a record of the physical condition of every child and treatment 
for those who need it. The teachers insert on the record card for 
each child the date of birth, age on entering school, grades repeated (it 
any), history of diseases in family, the child's height, weight, and chest 
expansion, the condition of his teeth, eyes, ears, and throat, and the 



D.qit.zeaOvGoOt^lc 



> DO > 

1 = 1 



sdBiGooi^le 



I.-S. 



b4 .S 



D.qil.zMBlG001^le 



COUNTY HEALTH WORK 



nitted to 



Itate of his nutrition. The completed cards a: 
the health officer, who carefully considers each case and examines 
every child whose card indicates it to possess a remediable defect or 
abnormality. The examination is made preferably in the presence 
of the parents, so that the health ofhcer may discuss with them the 
advisability and the best inethods of having; the child treated. 

The health departments make special effort to educate parents 
regarding the dangers of dental defects in their children and 
to impress upon them the importance of having these defects 
remedied. Traveling dental clinics are provided for rural school 
children. The great majority of the 
patients reached by this service are 
very young children who have never 
before visited a dentist. 

Infant Welfare. This divisionof 
the work seeks to lower the death rate 
among babies and young children by 
systematic ally ins true ting mothers in 
the principles of infant and child hy- 
giene. The nurse who conduces this 
unitof work holds clinics at the health 
office and at other places through- 
out the county, and gives a course 
of intensive study to clubs and other 
women's organizations. Literature 
for the study course is provided by 
the state board of health. A clinic 
conducted by the health officer con- 
cludes the course. The nurse ar- 
ranges to meet the club once » month 
thereafter for the discussion of com- 
munity health conditions and for 
consultations with mothers, 
endeavors to give personal 
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Fig. 74.— Reduction in average 

ihc annual number of cases of dysen- 

m. tery and typhoid. Situation in 

> all expectant mothers, to Troup county, Georgia, before 

. . '^. '. . and attermaugurationot county 

health work compared 



mothers of bottle-fed babies and of 

babies with diarrhea, t 

living in homes where tuberculosis exists. She is also charged 

with supervising and instructing midwives. 

Life Extemion. The life extension work has proved very popu- 
lar and has served as 3 means of enlisting the interest and co-operation 
of influential citizens. It consists of making thorough physical 
examinations of adults. The work is intended primarily for persons 
who arc well, and its object is to keep them at their highest state of 
efliciency. Periodic medical examinations will often detect latent 
orincipient impairments in health, find minor defects which injure the 
citizen and decrease bis working capacity, and so make it possible 
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lecure medical attention before the condition becomes 
lermanent. The examination*, which include urine and 
ire tens, arc made in the health office. Treatment is 
. If medical or surgical attention teems advisable, the 
patient chooses his own physician. 
Each perion receive), however, oral 
and printed advice and appropriate 
health literature. 

Control of Communicable Dis- 
enaes. This is effected through the 
state quarantine law, which usually 
requires the attending physician or 
the householder to report acute infec- 
tious diseases. The health depart- 
ment, upon receiving these reports, 
sends literature on the disease to the 
householder and to the school teacher 
in the district wheiein the home is 
located; and the health officer visits 
the homes of aa many ai possible of 
the cases to give personal instruction 
in the means of preventing the 
spread of the disease. Usually the 
county health office keeps a record of 
each case reported, transmits noticea 
and detailed monthly reports to the 
epidemiologist of the state board of 
health, submits to the newspapers 
the quarantine workof the county, and publishes 
ame and address of each case 
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Fig. 75. — Cases of typhoid 
fever in Virginia, 1909 com- 
pared with 1920 

monthly articles oj 

in the papers the 

disease reported. 



EDUCAIING THE PUBLIC IN HEALTHFUL LIVING 



The workof the county departments always stresses the educational 
phase. The health officer and his assistants try to present the facta 
of public hygiene and sanitation in such way that they may benefit 
every citizen in the county. Lectures and demonstrations, news- 
paper articles, literature, clinics, and consultations in house-to-bouie 
visiti form the main channels through which the public Is reached- 
The schools invariably receive special attention, catechisms and simi- 
lar material on hygienic topics being frequently prepared for use in 
them. In certain southern counties, as a result of health teaching, 
the schools have formed organizations to look after the sanitary con- 
dition of the school district and to make reports to the health officer. 
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Fig. 77, — Advertising the countj' health department. 
Sign board displayed at Logan, the county seat of Logan 
county, West Virginia 
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Other publicity devices which 
hare been uaed with much succeu 
coniiit of health alogana painted on 
inilepoetB on the county highways, 
of weekly bulletin! distributed 
through the county, of letter BeaU 
for the use of the department of 
health, and of exhibits at the county 
fairs. When the milepost itgn ia 
used, two advertisements OB each post 
defray the cost of erecting the posts. 
Id certain instances a coate»t is held 
to secure effective sentences for use 
as slogans. When this is done the 
business men of the county some- 
times agree to furnish the necessary 
prizes; and men, women, and chil- 
dren in every part of the county 
take part in the contests. By means 
of the signs it is possible not only 
to foster county pride and spirit, 
to aid visitors, and to advertise 
the merchants of the county, but also 





MJ 




1)0 
1 IS 

t 

i "* 




































- 


i: 

AFTER 
t918 






914 
•17 





Fig. 78.— Deaths perhundred 
thoutand from typhoid fever, 
before and after inauguration 
of county health work. Nine 
North Carolina counties 

to drive home through repetition the 
need of preventing disease and the 
method* by which this may be ac- 
complished. 



Fig. 79. — Comparison of ty- 
phoid cases before and after 
county health work. Wicom- 
ico county, Maryland 



REDUCTION IN INCIDENCE 
OF DISEASE 

The most direct evidence of the 
effectiveness of county health work 
it to be found in the lowering of sick- 
ness and death rates. In North 
Carolina the number of cases of ty- 
phoid fever was reduced from 726 in 
1917 to 427 in 1919. This represents 
a decrease from 29.6 to 16.9 per 
100,000 in the typhoid death rate. 
For each death from typhoid fever 
it it estimated that there are on the 
average ten cases, and each case is 
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eatimated to c*u»e a loss to the state of not less than 2400. In 
Monroe countf, Mississippi, where 8,46S persons were inoculated for 
typhoid fever between 1918 and 1920 and a total of 1,8U lanitary 
privies were installed during the same period, the typhoid caiei in 
1920 numbered S9.8 per cent lc«s than in 1917. Fige. 18, 71, 74, 75, 
78, and 79, pages 31 and 112 to 119, depict graphically the reduction 
in various diseases that has occurred in states in which county 
health work has been conducted. 



EXTENSION OF WORK TO OTHER STATES 

The plan of work in operation in the Southern States is applica- 
ble to other sections as well. It is, in fact, already being adopted 
by states in other sections. There were in the country on December 
31, 1920, not less than one hundred twenty-six rural counties or dis- 
tricts having county health departments each with a whole-time 
health officer (Fig. 80, page 120). Kansas and New Mexico are 
among the latest states to establish such departments. 
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TABLE 7; Expenditures of the Intemalieml Health 
Board Covering its Actwities During the Year iqso 



Fields of AcnvnT 


Amount 




$1,658,369.66 




Rkuef and Contbol of Hookworm Dibkasb. . 


623,804.86 
132,118.67 
139,757.40 
518,013.51 
68,563.36 

25,917.60 
58,632.07 
91,472.20 








Field Staff SALABiBa, Exp 
Pbobatbd to SpBcmc Budg 


INSBB, ETC., NOT 




Adminibtbation 


Itemization bt Stateb and Cocntribb 
Relief AND Control of Hookworu Dkeabe. . 


623,804.86 


144,201.84 
62,025.73 
97,304.00 
206,425.84 
113,847,46 


West Indies 






The V.«at. 




■ »I*4.201.84 

6,032,20 

. 17,266.72 

4,525.39 

4,494.00 

. 16,699.03 

20,709.72 

957.04 

10,463.00 

17,210.63 

. 13,633.22 

14.723.99 

. 14,965.17 

2,731.73 

. 62,025.73 

6,039.23 

486.37 

738.34 

18,400.09 

7,823.36 

1,077.07 

11,444.57 

16,016 71 




Alflbama 

Georgia 

Kansas 

Kentucky 

Mississippi 

New Mexico. . . . 








Teras 


W(«t Virgjnia 








Jamaica 


Santo Domingo 

St. Lucia 

Trinidad 
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TABLE 7: Expendiiures of the International Health 
Board Covering its Actimties During the Year 1920 — 
Con^nued 



Fields of Acnrnr 


AsoONT 

EXPENDKD 


Rblihp ani> Control of Hookwobm DaBAflH— 








G^te^;::::;;:::::::: 17:126.43 

NicBjagua 18,746.12 


SalTiKlor 13;fl73.82 


Brazil 193,660.95 






Australia 35,417. 3t 


Ceylon 34,154.28 


India 7,810.00 

Mauritius 5,688.66 


Siam 15,850.03 








121,652.24 
10,466.43 




SoSnStates '«2i,652.24 


Alabama 8,906.92 




Loui^/.'.' '.'.'.'.V.'.'.'.'.'.'.'. 30;6fl9'94 


North Carolina 7,526. !3 

South Carohna 13,942.74 


Texas 11.472.34 




Ecuador 4,595.69 
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TABLE 7: Expenditures of the International Health 
Board Covering its ActivMes During the Year ip20 — 
Continued 





Amodnt 
e^xpended 




$139,757.40 




23.539.03 
28,574.98 
3,926.26 

83,717.13 


Eotudor 


Salvador. 


saUriM, expenaes, etc., of Director and Asso 










86,310,67 
80,226.08 
76,101.46 
135,920.64 
139,364.76 












PuBuc Health Education 




cina e Cirurgia de Sao Paulo 


30,143.21 
38.409.84 






Mia^ttiHwn™ 






2,488.71 
1,810.35 
12,708.81 
32.29 
657.85 
5,996.96 

600.00 

125.00 
2,817.73 
5,873.33 

615.30 

75.00 

23,628.78 

1,467.27 

34.69 




Drugs for ConservinK Health of Field Staff. . . 




Investigation of Scientific Preparation and 




Motion Picture Film on Hookworm Disease , , 








Survey— PubUc Health Adminiatration in 


Study of Teaching of Hygiene and Public 
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Afuca, sw Ybllow Fbvek Coumibsion to thb West Coast 
OF Afuca. 

AouAB ViBTUOSAi, MiNAS Gekaes 81 

AuLBAUA iz, X, 26. 46 

Alagoas (State) Bkazil 56 

Akctlobtohes 68 

Anctlobtomiasis, tee Hookwokm Disease. 

Caused by hookworm infection anil malnutrition 65-66 

See also Hemoglobin. 
Ahiuals : 

Reiittance of dogs to oil of chenopodium 100 

Yellow fever reproduced in guinea pigs 108 

Anopheles (Mosquito) 20 

Ann- Mosquito Measqkbs, tee Malaua Contboi,; Ybllow 
Fevek. 

Akgbhtiiia 2 

Abkansas r, IS 

Atcarit (Ihtestihal Pabasitb) £4 

AsHFOBD, Db. B. K 77 

Assam 40 

Athens, Texas 23 

Austbalia: 

ProgrcM of hookworm control 41^2 

Rainfall and bookworm infection 63 

Hookworm infection among aborigines 63 

ESectiveneis of preliminaiy sanitation in mines 82 

Also viii, S5, 96 

See aito Names of states. 

Bahia viii, 4, 26, SS, 107 

Bailet, Dk. C. a ix, xi, 108, 109 

Bahckok, Sum 41 

Bababona (P«ovi((ce);Saiito Domihgo SB 

Babbbb, Db. M. a 91, note 100 

Babhbb, Db. M. E ii 

Ba88,Db. C. C: 

Field experiments in malaria control 24-2S 

Also B. 100 

Belcian Congo 9,107 

Bencal 40 

Bicabbonate or Soda 99,100 

136 
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Biooa, D». H. M vii 

BoootjC (Province) Coloubia 57 

Bkazil: 

Extent of yellow fever infection 3-4 

Hookworm control aiiumed by official ageaciei 32, 34 

Distribution of hookworm diteatc 55-57 

States not yet surveyed for hookworm disease 56-57 

Investigations on hookworm disease as an occupational dis- 
ease _. 67-68 

Hookworm infection among Japanese coloaists 6S-69 

Studiel on hookworm disease among children 72 

Modified plan for hookworm control 77 

Lack of latrines in rural diitrict* 81 

Report of sanitary proeresa 86 

Results of treatment of hookworm disease frith oH of cheno- 

podiuin 9S 

Suppression of outbreaks of yellow fever 104, 107 

Also 10, 45, 48, 92, 95, 96 

See also Names of cities and state*. 

Brazilian Natiohal Defaktmiht or Health 4 

BaiNE Flotation-Loo F Method, mc Hookworm Diseasb, 

DiACNOBIS. 

British Guiana: 

Budget for sanitary improvement 82 

Also 31, 40 

British West Africa, see Yellow Fever ComassiON to the 
West Coast or Africa. 

Broeew HtLL Mines, New South Wales 60 

Bruno, Dr. Alexandre li 

Buck, C. E i 

Budafest 46 

BuRRES, Dr. W. T. xii 

BusBT, F. H X, xii 

Bwttrick, Dr. Wallace , vii 

Caldwell, Dr. B. W. xi 

Caldwell, Dr. F. C ii 

Canhanore Jail, Madras: 

Surveys for hookworm disease 59, 60 

Cahton, Miasiaaiprt 23 

Carter, Dr. H. R e, 7, 10* 

Casasus, Dr. Graham 108, 109 

Castor Oil 99,100 

CEARil (State) Brazil 56, 66 

Central America: 

Yellow fever control 8,103,104 

Also 10, 13. 35, 82 

See also Names o 
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CtHTMPUGe Method, tee Hookwomi DisEAse, Dia 

Cetlon: 

Sanitation on rubber and tea estates 40, 82 

Plan for hookworm control 74 

A1.0 viii, 26, 77, 96, 99 

Cbagas, Dr. Carlos 34 

Cbildrek: 

Hookworm infection surveys in industries and schools in 

Madras 60 

Acquisition of hookworm infection 67-68 

Studies on hookworm infection in Brazil 72 

Dosage of oil of chenopodium 7J, 95 

Hookworm infection survey in schools in Panama and Colon . 81-82 

Fatalities caused by oil of chenopodium 92 

Abstinence from food during treatment with oil of chenopo- 
dium 96 

Dosage of thymol 100 

Medical and dental inspection by county health departments 

112,115 
Also 60, 64, 65, 66, 70 

CiBAO (Valley) Santo Dohinoo 58 

Clarke, J. L i 

CoLOUBu: 

Measures against bookworm disease 39 

Hookworm infcctioa rates in Cundinamarca 57-58 

Results of hookworm infection survey 78 

Latrines 78, 85 

Organization and personnel of government sanitary depart- 
ment 85 

Also viii, 26, 55, 82,92 

Colon, Panaua: 

Hookworm infection survey in schools 81-82 

COUMIBSION FOR PREVENTION OF TUBERCULOSIS IN FrANCE: 

Ritumi of work 10, 13, IS 

Amount expended 132, 134 

Also 1 

CoNHOR, Dr. M. E It, 23 

Co-opfTOtive County Healtk Work in North Carolina by B. E. 

Washburn S4 

CoBTA Rica: 

Progress of public health wort 36 

Hookworm infection rate in Escasli 89 

Also ii, 26, 48 

CouHtT Health Departments; 

Summary of activities . . . ._ 112 

Installation and use of latrines 112 

Medical and dental inspection of children 112, 115 

Infant welfare U5 

Life eitenaion 115, 116 

Control of communicable diseases 116 
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CouMTY Health Departuents — continued 

General publicity work 116, 119 

Lowering of sickneia and death ratet 119, 121 

Alio 121 

CoviNOTON, Dr. p. W ii 

CjtOWELL, F. E li 

CuMPSTON, Dr. J. H. L 42 

CUNPINAUAKCA, Set COLOMBIA. 

Czechoslovakia: 

Co-operation of International Health Board in administration 

of public health 46 

FeJIowsnips for physicians 46, 48 

Government appropriation for public health work 47 

See alio Prague. 

Daboucv, Africa 9, 107 

Dare Apparatus .72-73 

Darling. Dr. S. T. . .xii, 45, S4, 63, 64, 67, 69, 70, 74, 9S, 96, note 100 

Darwin (City) Northern Territort 60 

Da VIES, W. H li 

Dershtuer, Dr. F. W ii 

DocHERTV, Dr. J. F X, xii 

Dock, Dr. George 100 

D003, see Animals. 

DuTcB Guiana 31 

Ecuador li, 1, 3 

See also Guayaquil, Ecuador. 

EtMENDORF, J. E. JR U.lii 

EUBREE, E. R vii 

Esc AS u, see Costa Rica. 

Et;RE-ET-LoiR, France 15 

Far East: 

Progress of hookworm control 39-41 

See also Names of countries. 

Feces, Examination of, see Hookworu Disease, Diachosis. 

Federal District, Brazil 26,32,34 

Federated Malay States 40, 91, 95 

Fellowships: 

For Coita Rican physicians 36 

For Colombian physicians 39 

For Australian personnel 42 

For Czech physicians 46-47,48 

For physicians from various countries 48 

Alio 2 
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PACB 

Fekrell, Dk. J. a viii 

Fiji Islands 40 

FisB, tee Tor Minnow. 

Flexhek, De> SmoK vii 

Flokiahopolis, Santa Catharina 86 

Fkance, let Commission roK Pkevehtion of Tuberculosib ih 
France. 

Gace, De. E. H X 

Gambmia affints, see Top Minnow. 

Gardnee, De. p. B ii 

Gastiabubu, De 108 

Gates, F. T vii 

Georgia 26, 48 

Gebmab New Guinea 42 

GlLBBET, F. P X 

Glycerine- Salt Method, set Hookworm Disease, Diachosis. 

Gold Coast 9, 107 

Goroas, Sur.-Gen. W. C. vii, li, S, 6 

Grast, De. J. B ii, note 78 

Green, H. W x 

Gbegg, Dr. Alan viii 

Grenada 31,82 

Guadaerama, Dr. Leokidas 108, 109 

GUADUAS (PrOVIBCe) COLOMBIA 57 

GUARATUBA, pARAsi 81, 86 

GuATAViTA (Province) Colombia S7 

Guatemala: 

Progress of public healtli work 35 

Outbreak of yellow fever: 103 

Also ii, li, 1, 3, 8. 26, 96 

Guataquil, Ecuador: 

Completion of yellow fever control meaaarei 4-7, 102-103 

Also 1, 10, 23, 108 

Guinea Pics, see Animals. 

Guiteras, De. Juah ii, 77, 107 

Guhn, Dr. S. M xi, xii 

Hacker, Dr. H. P 100 

Hackett, Dr.L. W. viii 

Hall, Dr. M. C. 100 

Hamptok, Dr. G. G viii 

Hanson, Dr. Hbnrt 8, note 104 

Hastings, L. G x 
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HAUSHEEft, Dr. W. C ii. lii 

Heiseb. Dr. V. G viii 

Heuoglobih; 

Indei lowered by hookworms 64, 6S 

Reduced by malnutrition 65-66 

Indices determined by Dare apparatus 72-73 

Heriiacilla, Mexico 102 

HerniCndez, Dr. J. G 109 

HiLi, Dr. R. B ii 

Hinds County, see Mississippi. 

Honduras: 

Attti-mosquito measures against yellow fever 104 

Alio 1,3,8 

Hook wo RU Disease: 

Distribution in Braal 55-S7 

Anemia-producing factor in Santa Catharina 65 

Cause of malnutrition 65-66 

As an occupational disease 67-70 

Economic results 70-71 

Among children 72 

HooKwoRU Disease, Diagnosis: 

Value of microscopic examination 6}-6i 

Plain smear and centrifuge method 90 

Lane levitation method 90-91 

Glycerine-salt method 91 

Brinc-Sotation loop method 91 

Willii levitatiou technique 91 

By vermifuge 92 

Method of washing stools 92 

HooEwoKu Disease, Infection: 

Rates in Colombia 39, 57-58, 78 

Results of surveys in Brazil 55-56, 64, 81 

Incidence in Santo Domingo 5S-59 

Rates ia Mauritius S9 

Surveys in Madras S9, 60 

Affected by rainfall in Australia 60-63 

Spread by humid earth 67-68 

Slow acauisition by children and adults 68-69 

Effect ot wearing shoes 69-70 

Influenced by age and sex 70-71 

Rates in Jamaica and Costa Rica 89 

Rates shown by re-surveys in southern states 89 

Hookworm Disease, Relief and CotiTROL: 

Infection surveys 26 

Work in southern states 26, 27-28, 31 

In West Indies 31-32 

Assumed by official agencies in BraEJI 32,34 

Progress of work in Central America 3S, 36 

In Colombia 39 

In the Far East 39-41 
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HooKwOKM DiasASE, Rblibf AMD CoMTKOL — Continued 

Developci into plan of rural lanitation in Australia 41-42 

On Ceylon wtatei 74 

Modified program in Trinidad and Papua 74,77 

Modified plan in Braxil 77 

Ncceasity of preventive mcaaurea 77-78 

Advance lanitalion in Australia 82 

Re-Burveys in Jamaica and Co»t« Rica 86, 89 

Amount expended 132, 133 

Also 2 

Hookworm Disease, Tkeatuent: 

Routine in worm-count eiperimente 72-73 

Method of td ministering and efficiency of oil of chenopocUuin.92-95 

Omisiion of preliminary purge 95-96 

Food and oil of chcnopodium , 96-99 

Magnesium sulphate and Jalap powder 99 

Castor oil 99, 100 

Thymol 100 

Hookworm Infection Survey and Malaria Si^vey of Porto Rico, 

by Dr. J. B. Grant note 78 

HoaM, A. E ^,107 

HowAM>, Dr, H. H viii, x, 100 

HmAE, F. E I, xii 

Htdrick, Dr, J. L viii 

Ikdia ix, 39-40 

See also Bengal; Madras. 

Infant Welfare US 

Inte rnatiok A L Health Board: 

Survey of activities 1-3 

Yellow fever control 3-10 

Continuation of tuberculosis work in France 10-lS 

Co-operation with local communities in malaria control lS-19 



Mosquito control by oil and top minnow 19-23 

Popularixation of quinine in malaria control 23-25 

Control of hookworm disease in southern states 25-29 

Strategic points in development of activities 31 

Operations in West Indies and Brazil 31-35 

Progress in Central America 35-39 

Sanitation in the Far East 39-41 

Co-operation with ministry of health, Australia 42 

Field studies 42, 45 

Public health laboratory service 4S-46 

Work in Czechoslovakia 46-47, 48 

Intensive course* in hygiene and public health 4S 

Reports and publications issued 48-53 

Acknowledgment 54 

Finandal statement, with tables showing expenditure* .... 132-134 

Iquitos, Peru 4 

Itajaht, Santa Cathariha 86 
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PAOB 

JA.CAKXFAGUA (Fedbkal Distkict) Brazil 81, 86 

Jacocu, Dr. W. p. viii 

Jalap Powder 99 

Advance sanitation 82 

Re-»urvey! for hookworm infection 89 

Hookworm infection rate on the Vere estates 89 

Also ix, 26. 31, 32, 99 

Japanese Colonists in Bkazil 68-69 

Johns Hovkihs University — School of Hvciene aiid Public 

Health 48 

Johnson, E. B i 

jo«BAN, E. vii 

Kansas ix, 46, 121 

Kenbrick, Dr. J. F is 

Kentucky ix, 26 

King, Dr. W. W. 77 

Kligler, Dr. I. J li, 108 

KoroiD, Dft. C. A 91 

Laboratory Technioue, see Hooewoku Disease, Diagnosis. 

La Deuocracia, Guateuala , 103 

Lacos, Nigeria 107 

La Libertad, Salvador 103 

Laubayeque (Defartueht) Peru 7, note 104 

Lambert, Dr. S. M viii 

Lane, Lieut-Col. Clayton 40, 90, 91 

Lajie Levitation Method, lee Hookworu Disease, Diacnosis. 
Latrines: 

In Colombia 78, 8S 

On tea e»tat«» in Madras 81 

In Brawl 81, 86 

In Australian mines 82 

Government appropriations in British Guisna and Trinidad. 82 

In NicBMgua 8S-86 

In Salvador 86 

Inipectiona by county health departments 112 

Alao 35, 5S, 77 

Lb Blanc, Dr. T. J 108 

Le Prince, J. A 23 

Leptospira icttroides (Yellow Fever Bacilli) 7, 10, 108 

Life Extension 115,116 

Los Auates, Guatemala 103 
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Lyhn, Dr. E. P 108, 109 

L«TB», Dk. T. C. li, 102, 108, 109 

McKat, Dr. a. L ii, xii 

Madras (Citt) India: 

Hookworm infection turveya in induitriet and schools 60 

Madras (Prebidenct) India; 

Results of surveys for hookworm disease 59,60 

Latrines on tea estates 81 

Also ix, 26, 40, SS 

Magoon, E. H X 

Malama CotnrROL: 

Field ezpenments in soutbern states 15-16, 19 

Aati-motquito measures 16, 19 

Reduction of incidence and average per capita cost 19 

Use of oil and top minnow 19, 20, 23 

Use of quinine 23-25 

Amount eipended 132, 133 

Also 1-2, 31, 65 

Mal NUTRiTi on : 

Caused by hookworm disease 6S-^ 

MaranhXo (State) BaAZib viii, 26, SS 

Marshall, Dr. H. K ii 

Matadi, Belgian Congo 107 

Mauritius; 

Prevalence and economic results of hookworm disease 59 

Also ix, 26, 40, S5 

Merida, Yucatan 8, 108 

Mexico: 

Yellow fever control 8, 102 

Also li, 1, 3, 10, 23, 48 

Meter, Ernst C viii 

Microscopic Technique, see Hookworm Disease, Diagnosis. 

MlELDAZIS, Dr. J. J X 

MiLX Sugar 99. 100 

MiLLEit, Dr. F. A «ii, ix 

MiNAS Geraes (State) Brazil , viii, 26, 56 

Mississippi; 

Use of to^ minnow in malaria control in Hinds county 19-20 

Use of quinine in malaria control in Sunflower county 24 

Also X, 26. 46 

Mora, MAURirma S9 

Mollot, Dr. D. M ix, x, xi, 100 

Monte Christin Azua (Province) Sakto Domingo 58 

Mosquito Control, see Malaria Control; Top Minnow; 

Yellow Fever Control. 
MuRpHT, S.J vii 
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Natal 40 

National Couuittee of Defense acainst Tuberculosis,. . 15 

National Malaria Couuittee 25 

Necatoils 68,69 

New Mexico i, 121 

New South Wales 26, S5, 82 

Njcaragua: 

Progreas of public health work 36 

Advance aauitation 85-86 

Anti-mosquito measure! against reltow (ever 104 

Also ii, X. li, 1, 2, 3, 8, 26, 77, 100, 103 

Nigeria 9, 107 

Noble, Dr. R. E li, 107 

NooucHi, D«. HiDBYo li, 7, 10, 45, 108 

NoRTB Carolina i, 26 

Nortbern Territory, Australia 26, 55 

Nurses' Training Schools 13,15,34 



Oil, see Malaru Control. 
Oil or Cbenopodiuu: 

Rciults of two and three treatments 74 

Fatalities 92 

Dotage for gdults and children 95 

Undivided doses 95 

■ Value of prclimioaiy purge 95-96 

Effect of preliminary abBtineDce from food 96 



Also 64, 73, 74, 77 

Panaua: 

Progress of public health work 36 

Hookworm infection survey among schools 81-82 

Also ii, 26, 86 

Rural aanitation 41-42 

Hookworm infection rate 60-63 

Modified program for hookworm control 77 

Alio 26, 82 

ParA (State) Brazil 55 

Paeahyba (State) Brazil 56 

ParanI (State) Brazil 26, 81 

Paris 13 

Parker, George i 

Paul, Dr. G. P ii 

Payne. Dr. G. C ii 



D.qit.zeaOvGoOt^lc 



146 INDEX 

PiftBz-GKovAB, Dr. p. 108 

Peknamiuco (Statb) Bkazil: 

ReiulU of hookworm infectioii lurveyB 64 

A1.0 viii. 4, 26, SS, S6, 107 

Peru: 

Epidemic of yellow fever 7-8, 104 

Alio 3, 10, 23, 10« 

Petutz, L. J I, xii 

PiAuHT (State) Brazil 56 

PioRA (Protince) Peru 7, 108 

Plaik Shear Mbtsod, ue Hook work Disease, DiACKOSia. 

Port Louis, MAURirtus S9 

Porto Rico: 

Advance tanitation 82 

Alio ii, I, 2, 26, 31, *8, note SS, 77-78 

Porto Rico Aneuia Coumission 77, note 78 

Center of public health work 46-47 

Plant for public health Uboratory 47 

Alio 2, 48 

Pkacub Uhiversitt Medical School 47 

Pregmahct 74, 101 

Progbeso, Mexico 102 

Public Health: 

Report of progte»» 1 

Legitlative appropriations in loutbern (tates 28 

DevelopmcDt of general program in Brazil 32, 34-35 

Creation of ministry of health in Australia 41-42 

Set also Names- of placea. 
Public Health Education; 

Amount eipended 132, 134 

Public Health Laboratory Service 2, 45-46 

Publications Issued 48-52 

Purgatives, see Names of drugs. 

Quebhsland: 

Rural sanitation 41-*2 

Alio 26, 55, 63 

QuiNiHE, see Malaria Controu 

Rainfall: 

Effect on hookworm infection 60-63 

Rbd Cross, see Si am. 

Rio de Janeiro (Crrr) Brazil 4,34 

Rio db Janeiro (State) Brazil 26, 32, 56, 69 

Rio Grande do Norte (State) Brazil 56 
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Rio Granbe do Sul (State) Brazil viii, 26. SS, 56 

Rockefeller, J. D., Jr vii 

Rockefeller SAtnTART Cokuission 27 

Ropes, William i,»ii 

Robe, Wickupfe v, vii, viii 

Rural County Health Service 2 

Russell, Col. F. F viii, 4S-46 

St. Lucia ii,26, 31 

St. Vikceut 77 

Salaht, Dr. WtLUAU 100 

Salvador; 

Pro|re»s of public health work 3S-36 

Sanitary campaigns 86 

Outbreak of yellow fever 103 

Alio ii, li, 1, 3, 8, 26, 48, 96 

Sahta Ana, Salvador lOJ 

Sa»ta Cathabina (State) Brazil; 

Rate of hookworm infection SS, 81 

Results of hooliworm infection surveys 64 

Prevalence of anemia 65 

AI»o mii, 26, 56, 81 

Santo Doiiihco: 

Incidence of hookworni infection SS-S9 

Also ii, 26, SS 

S2o Paulo (State) Brazil: 

Studies on hookworm diseaie and malnutrition 65-66 

Also 2, 26, 48, S6, 64, 81. 86 

SXo Paulo, Universitt of, ue Uhiversitt or SSo Paulo 
(Brawl) — Laboratory of Htciebe. 

Sa-wyer, Dr. W. a viii, 42 

ScHAFiRO, Dr. Louis is 

Schools, sec Children. 

Sbdcwick, W. T vii 

Sknboal, Africa 9, 107 

Sbrcife, Brazil 107 

Sbrum, set Yellow Fever. 

Sbtchrllbs Isuirds: 

Demonstration in hookworm control 40-41 

Re-survev rates of hookworm infection 89 

Also ij, 26, 82, 96 

Shaura (DtaBAse) 107 

Siam: 
Government and Red Cross partidpatioD in progress of hook- 
worm control 41 

Also ix, 26 
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rACK 
SiBKRA LbONI, AfUCA 9 

Smilub, D». W. G li, 45, 54, 63, 64, 67, 69, 70, 74. 95, 96 

Soil Sahitatioh, see Latrihbs. 

SONSOHATE, SALVAI>Oft 103 

SopBK, D«. F. L viii 

Sourn AvsTEAUA 26, 55, 60, 82 

South Caroliha x, 26 

Southern States: 

Findingi of re-survey 89 

Sumin>ry o[ coonty health work 110-111 

See lUso Hook wo RH Disease, Relief ahd Control: 
Names of states. 

SouzA, Dr. G. H. de Paula sii 

SUiomyia (Mosquito) 4, 102, 104, 107 

Stiles, Dr. C. W. 100 

Stoebs, Apriak li 

Stools, ste Hookwoku Disease, Diaghobis. 

Strode, G. K viii 

Studies in Bdatien to the Technique of Fieli Campaiens, bv 

W. G. Smillie S4 

Studies on Hookworm Infection in BrasU, by S. T. Darling and 

W. G. Smillie 54 

SULFHATE OP MAGNESIA 99, 100 

SuNrLOVER CouHTT, See MissisBim. 



Tamil Coolies 40,74 

Taupico, Mexico 23,102 

Tapacuula, Mexico 102 

Tasmania (State) Austraua 26, SS 

Taylor, H. A x 

Tea Gardens: 

Hookworm infection 40,59,60,81 

Tennessee 26 

Tequendama (Provihcb) Colombia 57 

Texas x, 26 

Thtuol: 

Technique of administration and contraindications : 100 

Also 77, 99 

Top Minbow: 

In control of anopheles breeding 19, 20, 23 

In yellow fever control 23, 104 

Trinidad: 

Modified program for hookworm control 74, 77 

Government appropriation for advance sanitation S2 

■ Alio .. ix,26,31,J2 
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